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Checking connections on an electronic tracer control unit—see page 121 
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171 OPERATIONS 


Two identical 39-station Bore-Matic transfer lines 
drill, bore, ream, tap, face, probe and gage 
48 bores and 5 side faces of transmission valve bodies 
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SIGNIFICANT CURRENT DEVELOPMENTS IN 
TOOLING AND PRODUCTION PROCESSES 
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CAUTION 


These pages are not a synopsis 
of this issue of American Machin 
st. Major articles are described 
briefly in the Contents page. Be 
cause the Trends pages are clas 
sified by subject 


described anywhere else 


they are not 
Most 
of the developments in this de 
partment are so new that further 
nformation is not yet available 

when it is, you will find a page 


reference to the article. 
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HEAT TREATING 


“'Plastic’’ Quench for Steels 
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reports that the use of this plastic 
quench, in place of the usual water 
quench, in an hardening 
operation on 32-in.-dia, C 1045 steel 
gears resulted in tripled fatigue life 
The effect was about equal to that 
achieved by shot peening; plastic 
quenching and peening 
bined extend fatigue life even 
further. Northern Ordnance, Inc, 
Minneapolis, has used the technique 
successfully on induction-heated C 
1050 steel shafting, and in progres- 
quenching of alloy-steel pinion 


induction 


shot com 


sive 
teeth 


INSPECTION 


3-D Viewers Aid Inspectors 

to get and keep stand 

samples, as used by visual in- 
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WELDING 

Joining With Explosives 

Growing out of explosive forming is 
a joining technique that actually 
strengthens the material at the joint 
by cold working it. Fusion welding 
melts it and brittle, cast 
structure that must be heat treated 
for full physical properties. 

Advanced experiments at National 
Northern Division of American Pot 
ish and Chemical Corp have welded 
similar metals and important 
dissimilar combinations: aluminum 
to stainless, stainless to mild steel, 
titanium to aluminum, and molybde- 
to various metals. Tests indi- 
these are true metallurgical 
bonds. A stainless-to-mild-steel sam- 
ple stayed together even after 24 hr 
at 1200 F. 

The parts to be welded are simply 
degreased and placed on a backup 
plate. No flux or other cleaners are 
employed. Then a calculated, shaped 
charge of high explosive is detonated 
Pressures up to 3 million psi force the 


leaves a 


some 


num 
cate 
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THE OUTLOOK 


Slowly rising demand for capital goods already is giving a firmness 
to metalworking production that is the basis for further expansion of 
operations as the year goes on. Orders for steel reflect improvement 
in business even more than strike fears. For details see page 101. 





parts into intimate contact, and the 
weld is completed 


Vibration-assisted Welds 


Ultrasonic energy, in addition to its 
ability to make welds by vibration 
alone, shows promise of being an aid 
to the fusion-welding processes. In 
arc welding, it can the sur 
face tension of the molten metal to 
provide better wetting action, and at 
the same time, it can shake the en- 
trapped gas bubbles out of the weld 
reduce, or eliminate, po 
Then, as the metal 
the vibrations 
formation of a 


reduce 


and 
rosity in the weld 
and solidifies, 
prevent the 
large grain structure 
So say John N Antonevich 
Robert E Monroe, research scientists 
it Battelle Memorial Institute, Co- 
Ohio. But, they also point 
out the problems that must be over 
research before ad- 
vantages can be realized 
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ASSEMBLY 
Chem-milling Assembly Flanges 


Extra strength at assembly points can 
be insured when built 
up to extra thickness. Martin Co does 
this for 


flanges are 


Titan aluminum-alloy spheri 
tanks by chemically milling the 
heavy flange 
sections join to 
welded to 


cal 
leaving 
the 


flanges are 


tank sections, 
where 
The 


and 


areas 
gether 
gether, heat 


should be later 


relieve stresses and pre 
excessive growth But 
tanks large and un- 
wieldy to allow heat-treating; which 
leaves the welded areas with less unit 
strength than unwelded areas. Total 
welded joint is 
lower unit 


the flanges 


treated to 
vent grain 


these are too 


strength at each 
boosted in spite of 
strength, by making 


neavy 


Tape-control Savings 


How much does tape control save in 
time and floor space? One quote is 
from Bert Lindgren, tool design en 
gineer at Grumman Aircraft, where 
a General Drivmatic riveting ma- 
chine for aircraft panels has been 
mechanized for tape control. The sav 
ings estimates are 26.6% in assembly 
time and 20-50% in floorspace. The 
machine drills, countersinks, inserts, 
and bucks the rivets at high speed 
“Tape” in this case means nylon film 

-35 mm wide—which outlasts ace 
tate film Incidentally, operators 
have to be average intelli- 
gence to handle the equipment, but 
there is so little to do that they get 
bored. Grumman reduces this effect 
somewhat by rotating operators 
around several machines, each of 
which is slightly different. 


above 


Water Evaporates Soldering Heat 


Heat sinks that 
heat from light, easily damaged elec- 
made by at 
clamps with water 
Application is at 
where heat-sensi- 
assembled to 


remove soldering 


tronic assemblies are 
metal 
felt pads 
Aircraft, 


components 


taching 
soaked 
Boeing 
tive 
circuit boards with the clamps, then 
Heat 
of evaporation is drained from the 
clamped assemblies. 


are 


connecting wires are soldered 


FINISHING 
Questions About Nickel Plating? 


Nickel] plating iS a 
iseful process that perennially stim 


well-developed, 


among engineers and 
hop men. So they ask all sorts of 
questions. Naturally, the Internation 
al Nickel Co. gets a flood of telephone 


ulates interest 


and correspondence on various 
of nickel plating, coating and 


calls 
aspect 
electro-forming 

In a situation 
eventually gets the bright idea that 
the questions and answers should be 


like this, someone 


collected and assembled in a coher 


ent whole. See page 147 
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MATERIALS HANDLING 
Side-Transfer Handling 


Epoxy Rebuilds Worn Ways 
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High-Temperature Lubricant Avoid Inflated Costs 
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ONE ‘HAND GUIDES 


on CINCINNATI 
Contourmaster 


Ax any tool and die maker. Manual control 

still is highly desirable for roughing out die and 

mold cavities. There are several ways to perform 

this type of operation, but the quickest and easiest 

is ON a CINCINNATI No. 1C Contourmaster Milling 

Machine with its single manual control ... the 3D 

hand guided hydraulic tracing unit. This amaz- 

ingly responsive mechanism directs the table to 

move right or left; the saddle to traverse in or out; 

and the cutter spindle to go up or down. All these 

feed movements are controlled through simple 

deflection of the tracing finger, as shown in the 

illustration at right. For conventional toolroom 

milling, the tracing unit can be quickly disengaged 

and feed control handwheels employed. 

Check into the many advantages of CINCINNATI 

Contourmasters for your tool and die shop. Com- 

plete information on Style 1C will be found in 

catalog No. M-2008; Styles 1A and 1B, catalog 

No. M-1919-2. 

The Cincinnati Milling Machine Co. 
Cincinnati 9, Ohio 

THREE-DIMENSIONAL MILLING. Longitudinal, cross and 
vertical (quill) feed movements are activated through de 
flection of the tracing finger on the Hand Guided Hydraulic 
Tracing Unit, a standard feature of CINCINNATI! No. 1C 
Contourmaster Milling Machines. 22” table traverse; 10” 


cross traverse; 42 x10 table working surface. Catalog 
No. M-2008. 


PLASTIC SAW HANDLE MOLD, a typical job for the 3D 
feature-advantage of CINCINNAT! No. 1C Contourmaster. 
Note the variety of curves in the long outline or the 
master template (right), and the increase in depth from 
front to back of the handle. 
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GROWS PROFITS 


WHEN MILLED ON A CINCINNATI HYDRO-TEL 





Making profits grow and flourish is the principal “occupation” of 
CINCINNATI Hydro-Tel Milling Machines. Consider the lowly garden 
shovel, for example. The die for forming the business end of the 
shovel is a classic in deep-cavity proportions, as can readily be 
seen from the illustration at the left. A plaster cast serves as the 
master. When cross feed to the ram is engaged, the tracer finger lightly 
scans the vertical profile of the master and the cutter spindle head 


follows exactly the same path 


This CINCINNATL Hydro-Tel, a 30” Vertical, takes heavy cuts 
easily and smoothly, as indicated by the size of chips on the machine 


table. In addition to its heavy cutting capacity and light-fingered » 


28" VERTICAL HYDRO-TEL performing a conven 


automatic tracing, the 30” Vertical offers many additional feature- 
% ‘ tional milling operation. Without tracing equipment 


advantages. All slides are hydraulically powered. No appreciable Hydro-Tels are efficient general-purpose millers 
effort is required for hand traverse. Table, cross slide and vertical 
power feeds are independent of each other. Hand feed for any slide 
can be used in conjunction with power feed for any other. Several 
types of equipment are available, including automatic depth tracing, 
automatic 360° profiling, combinations of the two foregoing func 
tions, and multiple spindle heads. 


CINCINNATI Hydro-Tel Milling Machines are far in front of others 
. 5, 28 VERTICAL HYDRO-TEL equipped with a four 


spindle head and 360 Automatic Profiling Unit for 


performing the same type of work. May we tell you more? Ask for 
53 . : . continuous path milling. Contours of four connecting 





the catalogs listed in the table. rods are milled simultaneously. 


oTHER CINCINNATI HYDRO-TEL | 
MILLING MACHINE APPLICATIONS 


16” VERTICAL HYDRO-TEL equipped with 360 Au 
tomatic Profiling Unit for continuous path milling 
and tooled up to mill the profile of turbine blades 
from the solid, two at one time. 


CINCINNATI 


MILLING MACHINE DIVISION 


* ELECTRICAL DISCHARGE MACH 
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-as EASILY as Externals 











yA T ype Gear Shape th fas d apl ragn chuck 


Not only internal gears, but splines, clutches and an almost unlimited 
variety of other internal shapes can be produced on versatile 
Fellows Gear Shapers just as simply, rapidly and economically as 
external shapes. In many cases, the same Gear Shaper cutter can be used 
to cut both internal gears and their mating pinions. 
Set-ups and change-overs are simple and fast on any Gear Shaper 
from the 3-Inch Fine-Pitch to the 120-Inch. Rigid construction makes it possible 
to hold close tolerances at high production rates. On some models, full or 
semi-automatic operation is available whenever the size and shape of 
the work and the production requirements make it practical. 
Your Fellows Representative can give you full information about the 
production benefits of Fellows gear shapers, shaving machines, 
grinding machines, inspection instruments, or cutting tools. Just contact 
the nearest Fellows office. 

THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich 

150 West Pleasant Ave., Maywood, N. J. 


5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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coarse threads 


cut in one pass 
with LANDMACO machines 


The cutting of large diameter Acme threads at the Iowa Manufacturing 
Co. of Cedar Rapids, Iowa, illustrates the heavy duty threading 
possible on LANDMACO Threading Machines. 


1045 steel forgings of 20-29 Rockwell C are used in the production of 
adjusting screws for construction equipment. 214-3 pitch Special 

Acme threads (EXTRA DEEP) are cut 10” long, with a .026 pitch 
diameter tolerance and a .001 per inch allowable lead error. 


Cutting at a speed of 7.6 surface feet per minute, 12.5 pieces are 
completed per hour. This includes 100% gaging on the machine, using 
go-and-no-go gages. Despite the large amount of metal removal, at 
least 80 pieces are produced between chaser grinds. 


This job is an excellent example how such heavy-duty threading can be 
done with the LANDMACO Machine. The 2!” Single Spindle Machine 
(19” to2!y” range) used here features heavy construction, hardened- 
and-ground ways, lead screw attachment, and is equipped with a rugged 
LANCO Tangential Chaser Die Head. Roughing-and-Finishing 
Centering Throat Chasers produce heavy cuts in one pass of excellent 

finish, eliminate the out-of-roundness common in long heavy workpieces, 
and provide low tool cost. 


LANDMACO Machines offer precision and heavy duty threading 
within a range of +4 to 4” in diameter. For more detailed information, 


please send specifications when writing. 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT ~ CUTTING ~- TAPPING - GRINDING - ROLLING 


Machine 


A 
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New Landis R Plunge Grinder with new TRUFORM 
dresser, automatically grinding 3 diameters and 


p r We i S i on g r i n re 5 ae face of transmission shaft in one operation. 


LANDIS TOOL COMPANY / WAYNESBORO, PENNSYLVANIA 


improves accuracy, 
tolerances 


- 


TRUFORM DRESSER is an exclusive Landis development 
with these special advantages: 
preloaded ball slide with no shake gives more accurate dressing 
dresses in either direction up to 60° angles 
pushbutton control assures uniform dressing cycles 
built-in accuracy cuts dressing time—saves on diamond costs 


automatic lubrication for continuing accuracy 





Exceptional accuracy and stability always assure 
exact duplication of the profile to the wheel. 





New pre-loaded ball-slide design 
Tel MuleL< Mie @elaat cel -Meolg-titilep 







Dresses a Profile of 60°—new dressing efficiency 
forms wheel profiles not possible before. 





« 
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VAN NORMAN MACH 


SPRINGFIELD 7, MASSACHUSETTS 


MANUFACTURERS OF Ram and Column Type Milling Machines, Cylindrical Grinders, Spline 
and Gear Grinders, Oscillating Radius Grinders, Special Production Grinders, Centerless Grinders. 
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Automotive Parts Manufacturer ... 
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WITH THE VAN NORMAN 
2C DIVERSIMATIC CENTERLESS 


A leading Detroit auto parts maker had a problem 
He was producing close tolerance universal joints 


very satisfactorily as to finish but only at the rate of 
from 70 to 170 per hour. He needed greater produc- 


tion 


His solution? 


Van Norman 2C Diversimatic Centerless Grinders 


The result? 
This manufacturer is now turning out 250 an hour 
And, when these precision parts leave the Van 


Norman 2C Diversimatic Centerless, they are com 


COMPANY 


A DIVISION OF 
VAN NORMAN INDUSTRIES, 
INCORPORATED 
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pletely ground and gauged to tolerances of .0003 of an 
inch or less 


What made this possible? 

Van Norman design and engineering know-how 
which enabled them to produce a 2C Diversimatic, 
equipped with crush dresser, a special loading and in- 
dexing fixture, in conjunction with a special non-mar 
hopper belt loader and gauging device 

This is but one more example of how Van Norman 
helps tool engineers throughout industry reduce pro 
duction costs. We welcome an opportunity to help 
vou reduce your cost. Send in your specifications for 
a cost-saving Van Norman quotation 


Don't wait for extra profit install a Van Norman machine now! 
They ore available in many purchase plans Outright sale . 
Purchase on conditional sales contract up to five years 

Pay as you depreciate up to 10 yeors 

Conditional Sales Contracts not available to Export 


*T.M. Reg. U. S. Pat. Off. 
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Unique Section Template was one idea which Hobart tooling 
specialists came up with to reduce setup time and minimize 


template costs. A short template was made up to handle a 
range of shafts with similar ends. Various length middle 
secuons could then be quickly inserted to obtain various 
lengths and shoulder locations. A three-section template is 
wn in use on the machine in upper photo. The inter- 
hangeability feature of the template sections is shown at 
Iwo pieces of this four-section template — the section 
marked “2! Shaft’ and the spacer section held in hand 
are also used in the above setup 
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OBART BROTHERS COMPANY 
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Warner & Swasey 2-A with contouring cross slide 


@ S/ashes setup time 


®@ Combines auxiliary operations into one setup 
@ Produces shafts at 1948 cost levels 


| | porped BROTHERS CO.—a leading producer 
of arc welding equipment and aircraft 


ground-power units—faced a serious production 
bottleneck. Long setup time on their older turret 
lathes and excessive part handling time was 
crippling the small lot production of motor- 
generator shafts. Because their production sched- 
uling for 77 different models of arc welders, 20 
models of ground-power units, plus numerous 
specials, is tied directly to sales, lot sizes frequently 
had to remain small—usually from | to 20 pieces. 
Hobart launched a three-pronged attack to 
solve the problem by: 
1. Installation of a new Warner & Swasey 2-A 
Saddle Type Turret Lathe equipped with a 
hydraulically-controlled cross slide contour unit. 
2. A creative tooling approach to reduce set- 
up time, 
3. A thorough time and motion study to insure 
efficient utilization of daily production time. 
As a result, Hobart Brothers today are produc- 
ing shafts at 1948 production costs! 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS... 


April 20, 1959 


Contributing to the success of this efficiency 
study and modernization program was their new 
contour cross slide equipped Warner & Swasey 
2-A which permitted: 


@ Setup time to be slashed—from 2 hours to 
20 minutes. 


e@ Combining of center drilling, facing and 
threading operations into a single, efficient 
turret lathe setup reducing part handling time. 


@ Production time savings averaging 35% be- 
cause of higher horsepower and spindle 
speeds, and elimination of extra hex turret 
and square turret handling time. All diameters 
and grinding reliefs are produced directly 
from the template. 


@ Holding closer tolerances which reduced grind- 
ing time and extended grinding wheel life. 


Check today with your Warner & Swasey Field 
Representative. He'll gladly tell you how the 
cost-cutting results of the ‘Hobart Story” can be 
a reality on your own operations, 


WARNER 


& 
SWASEY 


ad 


WITH A WARNER 4 SWASEY PRE 
MA 


SIN 
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It takes a lot of Grit 
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to keep industry growing 


performs in factories 


Orit: il sanding machines are widely used in furniture factories, 
by metal fabricators, and in automotive shops — wherever 


product surfaces are slick finished or polished. 


The combination of motion and the cutting action of the coated 
abrasive produces the satin finish on fine furniture... 

the glisten and sparkle on your automobile or toaster. And American 
ingenuity continues to put the “jitterbug” to work on many odd 


tasks—from smoothing taped wallboard joints to removing paint. 


Product and methods research has brought leadership in coated 
abrasives to Behr-Manning — and it has brought increased production 
and lower costs to industry and their customers. That is why 
Behr-Manning supplies an extraordinary variety of coated abrasives 
tailored to fit practically every standard machine and need — 


for industry and the home craftsmen. 


In one year, Behr-Manning makes more than 180,000.01 
of sandpaper and over 20,000,0 


of discs, rolls, and other coate 


The sign of the Bear means a better product ...and better production 4 w@ 


TROY, NEW YORK—A DIVISION OF NORTON COMPANY 
BEHR-MANNING PRODUCTS ated Abr ves ° harnpening Stone ° Pre ire ves WN NORTON 4 
Grir g Whee . srinding Machines e Ref torie . &§£ 


NORTON PRODUCTS: Abrasives 
SA. ABRASIVES. 


. 
in Canada: Behr-Manning (Canada) Ltd., Brantfor 
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With Card machine screw taps you get uniformity 


Your production's consistent 
...because Card taps are uniform 


jive you ‘‘quality in details — 
nly in the finest cutting tools. For 

ze, and type of every Card ma 

lled into the shank during manu- 

ep, highly legible impression lasts 
bsequent grindings simplifies identi 


permits easy reordering. Your 


Card technical man has the facts about all the 
extras’ that make Card machine screw taps the 
choice of shopmen everywhere. S. W. CARD 
DIVISION, Mansfield, Mass. Card 
Narehouses: Atlanta, Chicago, 
Detroit, Fort Worth, Los Angeles, 


New York, San Francisco 


DIVISION OF UNION TWIST DRILL COMPANY 
— Serving you through the best distributors from Coast to Coast 
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Visit the 
Union Booth 309 
at the 
Triple Mill 
Convention in 
Dallas, Texas 
May 13-15 


/f you use drills as much Ordering Union drills will cut 
as trucks use tires... your production time and costs 





The more you use drills 
ine more ym need Union 


cutters, gear cutters, reamers, hobs, cart 


> in every type and size you milling 
tools and inserted blade cutters. Available nation- 


_ hesuah Union Distributors. Ful! 


maintained in Atlanta 


Chicog Detroit, Fort Worth, Los UTD 
Angeles, New York City and : 


San Francisco. 


e glad to prov 


me and costs can be cut with Un 


UNION 


TWIST DRILL COMPANY, Athol, Massachusetts 
S. W. CARD DIVISION, Mansfield, Mass., BUTTERFIELD DIVISION, Derby Line, Vt. 
Visit the Card Booth 307 at the Triple Mill Convention in Dallas, Texas @ May 13-15 
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When Tolerances and Finish 


Looked Economically /[mpossible 


AMERICAN-STANDARD 
TURNS TO 


[ of 10 Operations in 12 Seconds 
H+ RN je": + 7 | Toe Ne = ty 
te | | 


6th position Ist position 2nd position 3rd position 4th position 5th position 
Finish turn stem Shave—foce and Stop spindle— Start spindle — Cutoff 
—rough turn stem face large diameter chamfer stemend ~ mill six slots burnish stem— 
—spot drill form back end 





COMPLETED IN A SINGLE SETUP... this hyseal valve 
stem is a vital component in American-Standard’s single-lever 
mixing faucet. Production by other processes would have 
meant a two-piece assembly. It would have been economically 
impossible to meet the high standard of quality and exacting 
tolerances maintained on this company’s products. 

Ten operations, including multiple end milling of six half- 
holes on a 15° angle, were performed on this 303 stainless 
steel piece in 12 seconds. Rigid specifications required a 20 
microinch finish and limits of .002 t.i.r. between seating sur- 
face and end of valve stem. 

Advanced spindle stopping design and the inherently accu- 
rate indexing of Acme-Gridleys, assure proper alignment of 
the work with the standard and special tool attachments. 
This, together with wide open tooling zones and independ- 


ently operated tool slides, helps assure the solution of 
“impossible” jobs at National Acme. Write or ask one of 
our representatives for the complete story on the industry’s 


most modern approach to your cost reduction problems. 


Ti 


Pioneer in 
Circumferential 
Automation 


ial 


He me Compan 
cme °°. 


- 
s ve . ) 
aera Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich. 
a ee serene 
. 





New Positive 
RMSTRONG |. 


Carbide Insert 
TOOL HOLDERS 


See us at 
our BOOTH No. 308 
ASTE SHOW 


with proven 
ARMSTRONG Design Features 


Rapid Indexing—always easily accessible from top or bottom 
sides ... reduces down time. 


Replaceable Seat of Hardened Tool Steel—prevents damage to 
shank. 


Huskier shanks of Heat Treated Alloy Steel—for added strength 
and rigidity. 


Shank Styles for Use in both Conventional and Open Side 
Tool Posts. 


These positive rake Carbide Insert Tool Holders are for every 
day tool room and production turning on engine lathes, turret lathes 
and screw machines. They permit increased cutting speeds associ- 
ated with the use of carbides and they entirely eliminate carbide 
tool grinding. 

Low cost positive rake ARMIDE “throw away” Inserts provide 
three or four cutting edges per insert. Triangular inserts have 
three, square inserts four cutting edges. They are available in three 
grades of ARMIDE: 350, 370 or 883. 

Buy positive and negative rake Carbide Insert Tool Holders which 
carry the ARMSTRONG trade mark; leader in tool holders and 
cutting tools for over sixty years. 


eee 


— a 


As 


44 —¥ | 
SQUARE L. H. oa 1 ; i R. H. TOOLS 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People’’ 
5215 W. ARMSTRONG AVENUE CHICAGO 46, ILL. 
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Your best buy in small surface grinders 


built to Landis 
precision grinder 
standards 


* low first cost 
* dependable accuracy 


* unit construction for easy 
inspection and maintenance 


* big machine capacity 


12” capacity under a 12” 
wheel 


a full 150 square inches of 
Surface area 


grind deep with accuracy— 
3%” under head to bottom 
of wheel 





ela-tolt-ticli Mei lar tet grinders world's largest manufacturer of 
precision grinding machinery 


WAYNESBORO, PENNSYLVANIA 





SKINNER 
DUCTILE IRON 


TROUGH, VISES 


are more rigid, 
stronger... 
— and tougher! 


“Wi _ 
Witting s Sy, 
i YY - 








@ Thanks to the use of a unique new metal, ductile iron, these 

new Skinner milling machine trough vises have extra strength to resist 

cracking, extra toughness to take abuse, extra hardness to withstand heavy blows, and 
extra rigidity for extreme accuracy and holding power. They vibrate less, too. . . reducing 
scrap and tool breakage. You can expect these new Skinner D-I-T vises to hold up longer 
in service than any other construction and to require a minimum of maintenance. 

The holding capacity of these vises is equal to the full width of the jaws. And the 
precision-machined jaws are rugged enough to hold work under the severest conditions. A 
flat, smooth body keeps chips from getting under the movable jaw. And a large trough 
guides the coolant to return — keeps it from slopping over. A square lock construction 
provides additional rigidity. 


eer 


Jaw widths: 4”, 5’, 6”, 7”, 8”. Optional swivel base for setting vise at any angle through 


360° in a horizontal plane. 


Skinner Vises and Chucks are available nationally from leading Indus- 
trial Distributors, Machine Tool Builders and Dealers. For complete infor- 
mation, contact a Skinner Representative or write us at Dept.104 


VISES 


THE CREST OF QUALITY THE SKINNER CHUCK COMPANY + NEW BRITAIN, CONNECTICUT 
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How close do you specify balancing tolerances for your rotating parts? Are 
they close enough? Can your balancing equipment meet them accurately, 
quickly, or do you depend on your operator’s judgment? It’s worth knowing 
because it costs far less to balance precisely than to correct product failures 
and regain lost customer confidence once a breakdown occurs “‘in the field.” 


In balancing, either it’s right or it isn’t. For example, consider the accuracy 
of angular location of unbalance. You make the right amount of correction 
but place it only 5° off the required location and you still have 9°; of the 
original unbalance left. This means vibration—and eventual trouble. 
Gisholt Balancers assure you of highest accuracy in locating and meas- 
uring unbalance, enable you to correct in smaller increments --in both single 
and or two-plane balancing operations. And they do it faster, easier, using 
unskilled personnel. 
Test before you buy. To help you speci/y the balancing equipment best suited 
to your needs, Gisholt offers a new booklet, ‘Performance Tests for Bal- 
ancing Machines.”’ No reliable supplier of balancing machines will refuse to 
cooperate in these tests. For your free copy, call your Gisholt Representa- 
tive or write us. 


MACHINE COMPANY 


1 


Madison 10, Wisconsin 





Investigate Gisholt's Extended 
Payment and Leasing Plans 
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This Gisholt 1S Balancer is used to locate 
and measure unbalance in Dynamotor arma 
tures. The direct reading amount meter is 
calibrated so that one meter unit equals 
length of diameter solder. Work is cor- 
rected in left and right correction planes, 
using simple soldering iron, and rotated 
again to inspect for balance. Production 
by the female operator shown— over 40 parts 
per hour. 


Turret Lathes * Automatic Lathes + Balancers « 
Superfinishers * Threading Machines + 
Factory-Rebuilt Machines with New-Machine Guorantee 
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When four 75 HP unit heads pour 300 HP into 
a cut the chips fly with a cost cutting ring. 
This 108”x 96”x 30’ GRAY was recently installed 
at The Kearney & Trecker Co., Milwaukee, 
where real milling is well understood. This 


renowned machine tool builder required: 


Peto} Mott iiilale mole) 7-1 g 
alte lal -t-3 Mo) a -Teit-j[eJa) 
unquestioned reliability 
iF tT Me) Mr otelal ice) | 

It all added up to a new Gray, 


further proof that 
Quality doesn’t cost ...it pays. 




















The G. A. GRAY Co., Cincinnati 7, Ohio 









































Model *202 








MOTCH s MERRYWEATHERS 


Here’s a machine tool designed for pre- 
cision turning, boring and facing opera- 
tions with versatility for long and short 


- - - . . + 
run production jobs. Features: 
... add flexibility ena 
spindles will accommodate any type chuck 


- 
including air operated draw bar (20” swing) 


= 7 
to standard machining spindle speeds adjustable. 
automatically-lubricated tool slides. 
— 

operations slide ways of hardened and ground steel 
with tapered gibs for accurate alignment 
and easy adjustment. 
hardened adjustable slide stops. 

hydraulic or cam-actuated slide-feed, rapid 


traverse and rapid return. 


30 CIRCLE 196 READER SERVICE CARD American Machinist + April 20, 1959 





Boring, facing, and turning 





to 20" 
—is accurately handled on the new 
M&M Series #200 Vertical Turners 





Model *201 








*200 VERTICAL TUR 


separate controls for each spindle and 
slide unit to permit their independent 
operation on two-spindle machine (single 
spindle machines available). 


on four-spindle, two column machine, 
spindles are controlled in pairs, sepa- 
rate controls for each pair. 
“building block” design for easily-made 
tooling and slide changes to accommo- 
date a wide variety of work. 


design features accessibility for simple, 
speedy maintenance of spindles, motors, 


BUILDERS OF AUTOMATIC PRECISION CUT-OFF, MILLING, 


American Machinist + April 20, 1959 


hydraulic cylinders and/or cams and 
slides for minimum downtime. 


e three position automatic turret available 


for boring, counter-boring, etc. 


We can show you, in detail, how this 
new adaptable metal-working machine 
will improve your present machining 
operations. Call your nearby Motch & 
Merry weather representative, or write: 
Motch & Merryweather Machinery 
Company, 1250 East 222nd Street, 
Cleveland 17, Ohio. 











Machine Tool! Manufacturing Divieien 
Cutting Too! Manufacturing Divieien 


CLEVELAND 
Avey Division, Cincinnati 
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ACCURACY 


When You Buy from Your Local 
P&W Cutting Tool Specialist 


The men you'll do business with 

are experienced, factory-trained cutting 
tool specialists ... not just 
“order-takers.”” Their expert advice 

will insure the right tools to do your 
jobs faster and better. You'll be sure to 
get the biggest return on every dollar 
spent, because P&W Cutting Tools 

are QUALITY from start to finish 

last longer and produce more, 


accurately finished pieces 


Expert engineering service, quality, 
dependability, and availability are all 
yours for the asking at any one 

of these P&W Branch Offices. Why not 


phone or call today” 


BIRMINGHAM, Alabama 

Phone TRemont 1-0482 
BOSTON, Massachusetts 

Phone Kirkland 7-5875 
BUFFALO (Tonawanda), New York 

Phone UNiversity 8804 
CHARLOTTE, North Carolina 

Phone EDison 2-7774 
CHICAGO, Illinois 

Phone HUmboldt 9-1626 
CINCINNATI, Ohio 

Phone PArkway 1-3112 
CLEVELAND, Ohio 

Phone ORchard 1-7216 
DALLAS, Texas 

Phone FLeetwood 2-1709 
DENVER, Colorado 

Phone DExter 3.4418 
DETROIT, Michigan 

Phone Diamond 1 
HOUSTON, Texas 

Phone WAinut 6-9643 
JUPITER, Florida 

Phone 4535 


1070 


LIVINGSTON, New Jersey 
Phone WYman 2-5353 
LOS ANGELES, California 
Phone ANgelus 3-7506 
MILWAUKEE, Wisconsin 
Phone GLenview 3-7650 
NEW YORK CITY (Flushing), New York 
Phone INdependence 1-6363 
PHILADELPHIA, Pennsylvania 
Phone WAlinut 2-1140 
PITTSBURGH, Pennsylvania 
Phone POpiar 1-7212 
PORTLAND, Oregon 
Phone ATiantic 7-1867 
ROCHESTER, New York 
Phone LUdiow 6-621. 
ST. LOUIS, Missouri 
Phone CEntral 1-6770 
SAN FRANCISCO, California 
Phone MArket 1-7363 
SEATTLE, Washington 
Phone MAin 4-1141 
SYRACUSE, New York 
Phone HOward 3-8214 
WEST HARTFORD, Connecticut 
Phone ADams 3-7561 


Pius resident specialists in: ALBANY, New York; FLINT, Michigan; INDIANAPOLIS, Indiana 


MINNEAPOLIS, Minnesota; ROCKFORD, Illinois; SPRINGFIELD 


Ohio; TOLEDO, Ohio; WICHITA, Kansas 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS .- 
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GAGES 


« CUTTING TOOLS 
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ASSURED... 


COSTS REDUCED 
WHEN YOU BUY PRATT & WHITNEY TAPS 


“ 
$ 


TAPS 


These Pratt & Whitney taps produce more accu- 
rately threaded holes per tool, because they 
ARE accurate . . . with squares, shanks, threads, 
OD’s, and chamfers all precision machined and 


ground on centers. 


Whether it’s taps or other cutting tools, you'll 
save time and money when you buy from your 
local Pratt & Whitney Branch Office. You can be 
sure that all P&W Cutting Tools are quality 
from start to finish . . . cost you less in the long 
run, because they run far longer before replacing 
or re-grinding. Equally important, you'll be do- 


THREAD ROLLING DIES THREAD MILLING CUTTERS 
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MILLING CUTTERS 


ing business with men who are experienced, 
factory-trained cutting tool specialists. You can 
always count on their expert advice to help you 
pick the best tools for your specific requirements. 


YOUR ANNUAL INVESTMENT IN CUTTING 
TOOLS ADDS UP TO A LOT OF MONEY... 


so phone your nearby P&W Branch Office today 
and ask a P&W Specialist to show you how to 
reduce your cutting tool costs. Pratt & Whitney 
Company, Inc., 11 Charter Oak Boulevard, West 
Hartford, Conn. 


END MILLS REAMERS KELLERFLEX BURS 
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KELLER CUTTERS 
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Here’s how P&J 
did this job 





FIRST OPERATION 


og x45 
5 


“4 


ate machined surfaces 
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Automatics 
IN HALE THE ‘TIME 


... and also reduced costs, improved quality 
and saved plant floor space 








Specializing in the production of components for machined in 2 fully automatic cycles . . . in just 6 
heavy machinery, a Milwaukee firm supplies a line minutes! Inaccuracy has been eliminated. Secondary 
of flanged hubs for road building and other heavy operations have been eliminated, and floor space has 
duty equipment. Machined from 92-pound steel cast- been reduced by 66°;,. Maintenance has been reduced 
ings, these hubs require 24 separate cuts, with the by 15°; Since 1 man operates both P&J Automatics, 
removal of nearly 31 pounds of solid metal. To pro 2 to 3 trained men have been released for other im- 
duce these hubs, the company had been using 2 hand portant work 
operated turret lathes — plus drill presses and other 
machines. Three or four operators were required Planned Production by P&J 
Machining time was 12.6 minutes. Accuracy, concen A switch from hand machines to P&J Automatics 
tricity and finish were unsatisfactory. After consider helped this company save time and money — and it 
ing 4 other makes of automatics, 2 P&J Automatic can do the same for you! Call the Pratt & Whitney 
Turret Lathes were purchased. Branch Office in your area today and ask the P&J 
P&J Cuts Time from 12 Minutes to 6! Representative to recommend a production plan or 
write direct to Potter & Johnston Company, 11 
Now, using the P&J Machines, hubs are completely Charter Oak Boulevard, West Hartford, Conn. 
Pawtucket, Rhode Island 


> 


= =. per 
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- AUTOMATIC TURRET LATHES WITH CHUCK SIZES FROM 6 TO 42 INCHES 


POTTER & JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 


REMOVING 31 POUNDS OF METAL... COMPLETING A PART EVERY 6 MINUTES TOOLING DESIGNED BY P&J... plays an 
from the 92-pound steel casting, work .. After the first operation, part is important part in the 50% machining 
is chucked in the first machine where chucked in the second machine where time reduction. Accuracy and concen- 
10 cuts are performed the remaining 14 cuts are completed tricity are dependably maintained 


American Machinist * April 20, 1959 CIRCLE 201 READER SERVICE CARD 35 





MACHINE THE UNMACHINABLE! 
THERE’S A SHEFFIELD CAVITRON ULTRASONIC MACHINE TOOL 
FOR YOUR SPECIFIC JOB 


Series 10008 machines 


Series 2400A machines an area up to 3.142 sq. in 


an area up to 9.613 sq. in. Series 200B machines 
an area up to 0.196 sq. in 


Series 100A machines 
an area up to 0.038 sq. in. 


Series 1000PK machines 
an area up to 3.142 sq. in. 


Each of thes iltrasonic tools eco ich of these chines ill on- e High precision with semi- 
nomically skilled operators 
and very” bri 

hardened 

bide, cermets. silico ermanium, ist cutti for high pro- 


aluminum onide 


Each of these 

. . MI<tO) ' . ne | ci Suriace I F : 
duce dies, transistor « , ents, elec- For detailed specifications. write 
tronic elements preciso! machin OV tool st minimum ) to the Shetheld ( orporation, Dav- 
parts, servo valves and other product machine maintenance ton 1, Ohio, U.S.A., Dept. 7. 


He SHEEF REDD cysts. 


of Bendix Aviation 


manufacture and measurement for mankind 8221 
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Any question about the capacity of “AMERICAN” Lathe Spindle bearings or the stiffness 
of ‘‘AMERICAN” Spindles is certainly answered by this illustration. 


Here is a 40” ‘J-9"" “AMERICAN” Deluxe Model Hydraulic Duplicating Lathe (one of 
three, 40” ‘‘J'’’ ‘“‘AMERICANS”) in the Charlotte, North Carolina plant of the Douglas 
Aircraft Company, Inc., boring a 54” diameter bulge die weighing five (5) tons. This 
illustration shows an ingenious roller rest made by Douglas but on many operations 


no steady rest is used. 


This is a 60 horse power lathe with spindle and spindle bearings of tremendous capaci- 
ties, consequently is ideally adapted to ‘‘elephant’’ operations of this nature and there 
are other exclusive design features contributing to the excellence 

of this big lathe, such as the extremely rigid 4-vee bed; the brand 

new massive 7!.,” diameter spindle tailstock; the patented three 

bearing, triple drive spindle; its 100‘, anti-friction construction 

and full automatic oiling. 


The many ultra modern and superlative features of 
“AMERICAN” Deluxe Model Pacemakers are described 
and thoroughly illustrated by bulletin No. 150. May we 
send you one? 


ee. mel | toi loy-\ Me gele) Mm fe). i ¢€- Miele Meo ie mel ae oe 


LATHES AND RADIAL DRILLS 
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NOW : more THAN EVER 


MARVEL $28 HACK SAW 


YOUR 





CHOICE 


This is no time for “second-best”’ performance from 
your hack sawing machines. Today, every cut you make on 
a hack saw should be done as quickly, accurately, and econom- 
ically as possible. 

The dlades you use can often mean the difference between mediocre work 
and top performance from your hack sawing machines. Here are 3 big 
advantages unbreakable MARVEL High-Speed-Edge Hack Saw Blades 

can bring to your cutting-off operations: 


1 HIGHER PRODUCTION... 

MARVEL High-Speed-Edge Blades are shatterproof and 300% more taut than ordinary blades. Higher blade tensions 
can be worked harder and faster than any other blade. They produce greater rigidity of the high-speed-steel cutting 
will withstand the highest speeds and heaviest feeds attain- edge, resulting in maximum attainable accuracy of cut-off 
able on any hack sawing machine with complete safety blanks 

Machine operators working with MARVEL Blades naturally 

apply greater tensions, feeds, and speeds because they 3 

know they are safe from personal injury accidents. The LONGER BLADE LIFE... 

result is faster cutting-off Each MARVEL High-Speed-Edge Hack Saw Blade is triple 


tempered to assure maximum toughness of the cutting 
a GREATER ACCURACY... edge. MARVEL Blades not only give you longer life, they 
MARVEL Blades can be safely tensioned from 200% to assure a more efficient cutting life and lower blade costs. 


Why gamble? Demand MARVEL Blades by name, and 
be sure you're getting the best blades on the market. 
Leading Industrial Distributors have them in stock. 


Write for the new MARVEL Cutting Tool 
Bulletin and the name of your nearest 
MARVEL Distributor 


ARMSTRONG-BLUM MFG. CO. 
S700 BLOOMINGDALE AVE. + CHICAGO 39, ILLINOIS 


| ential 
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Don't Tool Up for Tomorrow’s Boom with Yesterday's Lathes 


MONARCH'S 
HIGH PRODUCTION 
LATHES OF 
TOMORROW... 


4 The New Model 20-H 
Mona-Matic—A Low First 
Cost Production Lathe 


Pe tim .. 
i Se - 
<< “ : 
— 1. Da: € 


“ 


‘ Do ; 
XS . gy ™ 


Model 20-H Mona-Matic is available in 18”, 
30” and 42” center distance. Swing over bed 
is 15"; over front slide and rear slide ways, 8". 
Bed ways are flame hardened and ground. 


Take a good look at what we’ve 
done to the Mona-Matic concept 
of production turning. This new 
machine 
(1) Carries a low price tag, be- 
cause of simplified design 
(2) Has fast hydraulic feed and 
traverse movements, mak- 
ing it exceedingly productive 
(3) Is a dependable day after 
day performer, requiring 
only routine maintenance for 
vears of trouble-free service 
The Model 20-H is a fully auto- 
matic double carriage turning 


IF IT CAN BE TURNED, 


machine, with a 60° “‘Air-Gage 
Tracer” controlled front tool slide. 
A variety of automatic cycling ar- 
rangements provides high produc- 
tiveness and versatility. Eight 
spindle speeds are available by 
pick-off gears in each of three 
standard ranges. The tailstock has 
an air actuated spindle and inbuilt, 
heavy duty, anti-friction center. 


Front carriage feed rate is infi- 
nitely variable from 1” to 40” per 
minute; traverse is 200” per min- 
ute. Rear slide feed rate is 144” to 
40” per minute while traverse is at 


90” per minute. 


THERE'S A MONARCH TO DO 
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Four different feeds are available 
to the carriage. Either a one or a 
two cut cycle can be furnished. 
Two cut cycle machines are pro- 
vided with a selector switch for 
one or two cut operation. 
Imagine better performance at 
lower cost these days! Why not let 
us set up a demonstration on your 
parts? The Monarch Machine 
Tool Company, Sidney, Ohio. 


Monarch 


:(+-)3) TURNING MACHINES 


IT BETTER AND FASTER 





GUSTAV VON REIS, President 
Detroit Broach & Machine Co. 


aman who came 
to Fair Street 


‘We were convinced. We purchased two JIGMILS and they have now been in operation 
for several years. These machines have all the fundamentals required to produce the 
highest degree of accuracy, and yet, are simple to operate. Besides this, and we feel most 
important of all, the JIGMIL has special features which largely eliminate our reliance on 
the human element to produce close tolerance work. JIGMILS enable us to produce our 
broaching machines and broaching tools to the very highest degree of accuracy, a matter 
of the utmost importance in our products.” 


GUSTAV VON REIS 


DE VLIEG MACHINE COMPANY, FAIR STREET © ROYAL OAK, MICHIGAN 
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JIGMIL—EXTREME ACCURACY ON LARGE, 
WEIGHTY PARTS FOR DETROIT BROACH 


Broaching machine knee, 65” long, weight 5500 Ibs., set-up 
on a 32 index table on a Model 4B-72 JIGMIL. The 
knee is rough and finish milled, bored, drilled and tapped 
from four sides in one set-up. Formerly machined on a 
conventional boring mill, the job took 120 hours. The 
JIGMIL now completes all machining operations in 59 hours 
and without tooling. 

achieved effects substantial 


x 60 


with consistent accuracy special 


Furthermore, the 
reductions in assembly time and improves the quality of 


accuracy 


the end product. 


Our newest catalog 
will help you decide 
May we send it? 


. 


- 


SOME OF OUR 
JIGMIL USERS 
Akramatic Engineering 
American Mach. & Tool Co 
Apex Corp 

Barker Tool Die & Gauge Co 
Base Tool & Gage Co 
Bengal Boring Co 

Best Tool & Engineering Co 
B. H. Aircraft Co.. Inc 

Black Rock Mfg. Co 

Bradiey- Thompson Tool Co 
City Pattern Foundry & Mach. Co 
Compton Boring Co 

Crest Tool Industries, Inc 
Dearborn Tool & Die Cc 
Detroit Gauge & Tool Co 
Detroit Jig Grinding Co 
Egiinton Carbide Products, Inc 
Ensign Tool & Gauge Inc 
Evans Tool & Die Co 

Fuller Tool Co 

Glendale Machine & Tool Co 
Hiser Jig Grinding Co 
Jameson Machine Co 

Jones Tool Products 
Lamina Dies & Tools, Inc 
Langlois Tool & Die Corp 


A FEW PROVEN ADVANTAGES OF 
THE JIGMIL TECHNIQUE 


Eliminates cost of expensive jigs and production 
delays resulting from their manufacture. 
Simplifies tooling. 

Employs automatic functions to reduce factors of 
human error even in close tolerance work. 

Makes flexibility. of product 
design. 


Impraves end product by permitting interchange- 
able assembly of parts without hand fitting. 


possible greater 


Increases production and product accuracy. 


ACCURACY IS AN ECONOMY! 


Maks Machine Co 

Mark Twain Tool & Mfg. Co 
McDonnell Machine Products, Inc 
Modern Industrial Eng. Co 
Mohawk Metal Forming & Tool Corp 
Mt. Clemens Mfg. Co 

Olofsson Tool & Die Co 

A. E. Parker & Sons Co 

Precision Boring Co 

Product Engineering & Mfg. Corp 
Progressive Industries Co 
Schwartz Mach. Co 

Special Machine & Eng.. Inc 
Tragge Boring Co., Inc 

Turner Bros., Inc 

Vulcan Eng. Co 

Westfield Tool & Eng. Co 


WILL YOU BE THE NEXT TO VISI 


B 


i DeVlieo 


SPIRAMATIC 
JIGMILS' 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 


~~ 
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ALBRE 


The world’s most accurate keyless 


. aml 
J The Albrecht Drill Chuck 
‘s at work in production 


and in the tool room. 


Te _ 


= Ate 


On milling machine 


Pe tpi S 


Model 15 for small drills (.008” shank) 


On jig borer 
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chuck! 


Albrecht Heavy Duty Drill Chuck 
8 threaded back models—capacities 0-5” 


12 taper mounted mode!ls—capacities 0- 5%” 


Now available in 
threaded back models 
for portable tools 


A PARTNERSHIP IN PROGRESS Ss 
Your industrial supply distributor makes it 


his business to know your business. He is 
always available and ready to fill your needs CH UCK S 
quickly, dependably and economically. When 
you need chucks, you can depend upon Jacobs 
and the Jacobs industrial supply distributor 


who works with you... your partner in prog- The Jacobs Manufacturing Company 
ress through service. West Hartford 10, Connecticut 
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PM. L. Model 75 


Extreme accuracy is mandatory for a 


number of machining jobs at the Fuller 
Company, Manheim, Pa. For example, 
according to Mr. M. L. Strayer, 
Machine Shop Supt. “the largest 
volume piece we process on our Cut 
Master, Model 75, is the facing of 
seats for cement diverting valves. 
They must be perfectly flat. This 
critical operation is done so 
accurately on the Bullard Cut Master, 
Model 75, that with a little hand 
lapping we have an airtight joint.” 


This machine has a 24” extra high 
bed, speed range 6.8 to 250.0 R.P.M. 
Equipped with 5 sided Turret Head 
and 4 sided Side Head, both hand in- 
dexing, 4 jaw hand operated chuck. 


This ‘built-in’ accuracy, 
which is inherent in 
every Bullard Cut Master 
V.T.L., Model 75, can be 
applied to your work. 


—— 


ae ta ~w 











CALL YOUR BULLARD SALES OFFICE 
OR DISTRIBUTOR FOR THE COMPLETE STORY 


THE BULLARD COMPANY 


IDGEPORT 
aeetsens 






BRIOD 
Cc ON 


Each of these gyroscopes positively duplicates 
the built-in balancing action of every other 
gyroscope. 


(5 And balance built-in is an important 
) , advantage you get with the toolroom 
&* cup wheels shown above, and with 
all CINCINNATI @D)° GRINDING WHEELS. They 
are manufactured by a remarkable process that 
gives Positive Duplication, time after time 
after time. 


With every step of manufacturing 
rigidly controlled, this unique (p) 
process produces wheels of unsur- 
passed uniformity. One important result: bal- 
anced action for a safer job . . . a better job. 


When you reorder a CINCINNATI (0) WHEEL, 
it will act and grind exactly like the original, 
helping you maintain production, saving time 
and money. Whatever shape, grade and size 
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you specify ...centertype, centerless, 

internal, surface, toolroom or snag- 

ging wheel... you get Positive 
Duplication — every time! 


, Our factory representatives are 
~ trained specialists, experienced in 


grinding job set-ups and operations. 
For their help on those extra-tough grinding 
problems, call your CINCINNATI (0) GRINDING 
WHEEL distributor, or contact Cincinnati Mill- 
ing Products Division, Cincinnati 9, Ohio. 


\ 


ss 
t 


al 


Gil 


GRINDING WHEELS 
A PRODUCTION PROVED PRODUCT OF THE CINCINNATI MILLING /AACHINE CO. 
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Gulfcut 11A chosen for precision work and fine finishes at 


Ithaca Gun Company, Inc., of Ithaca, N. Y., makes the 
famous Model 37 Featherlight Repeater, Model 37 Rib 
Grade Repeater and Model 37R DeLuxe Repeater... all 
shotguns to warm the heart of any hunter. 

Special steel barrels for these guns are reamed on a 12- 
spindle machine designed and built by Ithaca Gun engi- 


neers. Each gun barrel passes through three borings of 


46 CIRCLE 212 READER SERVICE CARD 


different sizes before the proper size choke is achieved. 
Chokes from .410 gauge to 10 gauge are obtained on this 
machine, which can bore 80 barrels per hour. 

Says A. G. Stevens, Plant Superintendent: “Our gun 
barrels are reamed to very close tolerances, and they 
must have a silk-smooth finish. When you're doing pre- 


cision work like this, cutting oils play a mighty impor- 
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Shotgun barrel boring machine, designed and built by Ithaca 
Gun engineers, has 12 spindles on each side. Machine can 
bore 80 barrels per hour with both sides running. 


A. G. Stevens, Plant Superintendent, inspects a Model 37 
Featherlight Repeater. Gulfcut cutting oil helps Ithaca Gun 
maintain the close tolerances essential for accurate-firearms. 


Gun barrel is pushed up onto stationary reamer of special 
boring machine. Gulfcut 11A pours continuously over the 
boring area and is re-circulated through a filter system. 


Ithaca Gun Company... 


tant part. We've experimented with many different oils, GULF OIL CORPORATION 

but for our purposes Gulfcut 11A is the best of all.” Dept. DM, Gulf Bidg., Pittsburgh 
See how Gulf makes things run better in your opera- 

tion. Whatever type of machining you do, you'll find 

exactly the right cutting oil in the complete Gulfcut 

line. Send now for illustrated Gulfcut bulletins, or con- 


tact your nearest Gulf office. 
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Look at New Britain's 


new automatic 
bar machines 


TE 
ie eo fi G | 


_I 
-— CL KY 


Tr 


The widest range of spindle speeds 
among machines of comparable ca- 
pacity and accuracy. 


Look ot New Britain's 


exclusive 
chucker arms 


All the ruggedness of a cross slide, 
but with two-way motion for cut- 
ting O.D.’s, I.D.’s, tapers and radii 
and for recess boring, in addition to 
facing cuts. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, 
Connecticut. 
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Look at New Britain's 


new cross slide 
arrangement 


ra | 5 a 
. <= . 
=z == ( rf : i ( 
; =a 
J = i 

‘ 


o- =< 1h te 
4 ‘ i ‘ 
Jit 


be 


Independent radial cross slides in 
all positions, providing maximum 
clearance for more cross slide 


operations 


Look at New Britain's 


open-end 
chucker design 


= = 
Ygrab 
i ( “ak 
> f 
© 5 or’ Re : 
tj it 


4 
vw L ~Y 


Greater accessibility for all applica- 
tions and particularly well adapted 
to automatic handling of pieces 
New Britain-Gridley Machine 
Division, The New Britain Ma- 
chine Company, New Britain, 


Coprnecticut 
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Look at 
Automatic Loading on 


New Britain +GF+ 


This basic optional feature can 
make money for you whether you 
are working with forgings, bar 


slugs, or bar stock 


Look at New Britain's 


cam-controlled 
boring machine 


wm 
Hex an 
e®™> Fae —_ 
< 
‘ ~~? 
> 


When you are working to tenths 
there is no substitute for the posi 
tive tool control that only precision 
cams provide. New Britain-Gridley 
Machine Division, The New Britain 
Machine Company, New Britain, 
Connecticut 


Look at 
Single Point Tooling on 


New Britain +GFt 


Outproduces gang tooling setups by 
reducing tool change time practi- 
cally to zero, and by cutting at max- 
imum speeds and feeds for tool 
efficiency. 


Look at New Britain's 


simple approach 
to problem pieces 


Low cost per piece is inherent in 
New Britain Precision Boring Ma- 
chines because of their simplicity, 
versatility, speed, repetitive accu- 
racy and inexpensive tooling. New 
Britain-Gridley Machine Division, 
The New Britain Machine Com- 
pany, New Britain, Connecticut. 
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wi WELOYNAMICS 


WS ABOUT ARC WELDING AT WORK CUTTING COSTS 


OIL FIELD PUMPING UNITS 
NOW WELDED TWICE AS FAST 


Doubling welding shop production welding operation. He studied the 
without increas heir invest procedures used and conducted 
ment in labor or on i tests with various electrodes and 
iccomp ished by tl art ! equipment 
Rig and Reel Comy yat Cottey he survey indicated that with 
ile, Kan minor positioning changes almost 
This fi factures oil fiel every weld could be made with 
pumping ul I coms > faster, easier-operating 
structure o init welded powder electrode 
and varies in lepending upon Parkersburg Is now u 
the requirem l ( tl Lon letweld | electrodes almost 
which they 
fabric 
17 Ib 
GS Ib. be 
large unit u 
ber fon 
{ hae | 
Kern, Plant nager and Sammy 
Doss, We 
were conau 
burg sho} 
welding eflicie 
\ Lincoln ding engineet 
Robert Clipsh m, surveyed the 
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clusively. Mr. Doss says, “Jetweld 
is twice as fast as the conventional 
electrodes we were using. It gives 
us better looking welds, mileage 
per rod is greater, and weld clean- 
ing is much easier and faster.” 


mmvy Doss, Welding Foremar 

ersourg R r% , Rew S Swi 
For help with welding proce- 
dures and cost reduction ideas 
call your Lincoln welding engi- 


neer todav. 


NEW WELDER TAILORED 
TO YOUR NEEDS 


Che new Lincoln Idealare ““TM” 
welder has been designed to meet 
the needs of any shop 

The kev to the “TM” model's 
versatility is a wide range of op- 
tions that expand the uses for 
the machine 

These new Idealares are avail 
able in 300, 400, 500 and 650 
amp sizes 

Bulletin 4607.1 has all the de- 
tails. A copy may be obtained by 
writing The Lincoln Electric 
Company. 


The LINCOLN ELECTRIC CO. 
Dept. 2032 . Cleveland 17, Ohio 
The World's Largest Manufacturer of 


Arc Welding Equipment 
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Ex-Cell-O 4-Way Machine precision bores four 
holes simultaneously, holding 90° angles. 


7 ways to increase 
your production 


Three new features on all Ex-Cell-O Way Machines 
give even greater production and precision 


The diagrams at left tell a story. 

Ex-Cell-O Way Machines using standard components in the combinations 
illustrated perform precision boring, turning, facing, grooving and 
chamfering operations economically and quickly. They take large work 
pieces in stride—the spindles move to the work. 

In each machine three new features assure long life, dependable opera- 
tion, and exceptional accuracy. 

The features: (1) ways are hardened and ground, (2) slides are fully 
supported the length of the stroke, (3) hydraulic control panels give a 
wide range of automatic cycles. 

Write Ex-Cell-O in Detroit for further information. Better still, call in an 
Ex-Cell-O representative. 


CORPORATION 
DETROIT 32, MICHIGAWN 


DETROIT 32, MICHIGAN @ Ex-Cell-0 Pre Products Inclu hineT Grinding and Boring Spindles @ Cut 
ting Tools @ Railroad Pins and Bushings @ Drill Jig Bushings rque Actuators @ Thread and Groove Gages @ Granite 
nt 


56-44R 





when to consider 
Vertical Grindin 


A simple test you can try for yourself quickly determines whether you 


should consider the Springfield principle of vertical grinding. Try it 


CHECK YOUR ANSWERS TO THIS QUIZ YES NO 
! Do vou erind ) | , meter a 


? lareer? 
Do vou 
Do you 
Do y ‘ 
Do vou 
Do vou 
Do some 





If you answer yes to th m questions, a Springfi 
universal grinder probabl il e re me and money in y 
Mail the coupon tod or Vou [ ind informative copy 


Universal G pers 


THE SPRINGFIELD MACHINE TOOL CO., SPRINGFIELD, OHIO 


e= 


ng 
“Ty 

















! Springfield 2A-TR vertical uni- 
vines 25”; the grinding head has 

t grinds holes to a nominal depth 
an be tilted 45° in either direc- 

f control is standard with 

The Model 2A-TR costs less 
ontal chucking erinders of com- 
an do the same work plus a wide 
h 


stcant 


e done ona horizontal. 


city, zone, state itv wo for vou in vertical grinding > 
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Bertsch & Co. finds solution to 
lubrication problem...with Standard Oil's 


~ RYKON Grease 


Centralized lube system pumps 
grease through 
80 ft. lines in cold temperature; —— Grease's povred into reservorr asa fluid. The shearing 


action exerted by pump and outlets irreversably converts 


no clogging fluid to a grease. Grease is ejected from outlet lines 


f Bertsch & Company, Cambridge City, Indiana, Rykon Grease R. This is a rheopectic grease, one that 
makes pinch rolls and other metal bending equipment flows like an oil. Its rheopectic properties cause it, under 
A centralized lubrication system used on one pinch roll slight shearing stresses, to turn to a thick, durable grease 
model had to pump grease 80 feet. Greases tried could Rykon Grease R flows to the pump as a fluid, lubricates 
not be pumped this distance without clogging lines. Since the bearings as a grease 

machines are shipped all over the world and are often 
in operation in cold climates, Bertsch had additional What you can do: Maybe you manufacture equipment 
that needs a centralized lubrication system and you have 
been looking for a grease like RyKon R. Get the facts 
about Rykon Grease R from your nearby Standard Oil 


problems. The grease had to be pumpable in cold tem- 
peratures. It had to be foolproof so that customers beyond 


the reach of service calls would experience no problems 
lubrication specialist anywhere in the 15 Midwest and 


What w 1e: Bertsch turned to Standard Oil for Rocky Mountain states. Or write Standard Oil Company 
help. Standard Oil man, D. M. Simmons had the answer (Indiana), 910 South Michigan Ave., Chicago 80, Illinois. 


You expect more from | STANDARD ) and you get it! 


| 


Sons of founder, Harry E. and 
Robert O. Bertsch talk with 
Standard Oil lubrication spe- 
cialist Donald M. Simmons 
Don is well qualified to work 
with customers on difficult 
lubrication problems. He has 
the training and experience for 
it. Don graduated from Pur- 
due. He has seven years serv- 
ice with Standard. He has 
completed the Standard Oil 
Sales Engineering School 





Howard Beacham 
tripled wheel life, 


Howard Beacham has been a Bay State 
Abrasive Engineer for fifteen years and his 
total experience is double that. He’s worked 
on grinding problems that have involved 
every type of metal in jobs as tiny as mini- 
ature bearings and as big as the world’s 
largest air compressors and steam turbines. 
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cut dressing frequency in half 
at New Process Gear 


The closer you get to automation, the more it hurts to have production interrupted. 
That was the principal problem at Chrysler’s New Process Gear Division where 
semi-automatic grinding of flats on truck transmission shafts was halted by wheel 
dressings every eleven pieces. 

The three competitive wheels used in this simultaneous ‘‘cam grinding’’ operation 
wore down so fast they had to be replaced every week. And, on top of that, an 
alarming number of shafts were being cracked during the grinding operation. 

Bay State’s Howard Beacham was called in on the job. He specified a trio of Bay 
State wheels that produced really spectacular results. 

Production jumped to twenty-five perfect shafts per dressing and wheel life 
went up to three full weeks. Finish was excellent, too. 

Why not talk to your own Bay State representative next time you have a grinding 
problem? Like Howard Beacham he’s a trained specialist. Better grinding at lower 
cost... that is his business. 


Operator Henry Kotas runs 
grinder equipped with one 
24 x 1-21 32 x 12 and two 
24 x 1-34x 12 Bay State 
wheels. The three wheels 
simultaneously grind flats 
on main shaft for 5-speed 
truck transmission. 


Above) Manufacturing En- 
gineer Wiley Bell and Plant 
Superintendent Nelson Fisk 
examine finished truck 
transmission snatt. 


BAY STATE 
"ABRASIVES 


3av State Abrasive Products Co., Westboro, Massachusetts. 


In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices: Bristol, Conn., Chicago, Cleveland, Detroit, Pittsburgh. Distributors: All principal cities. 
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Hard Gear Tooth Honing has completed the RED R N G 


transition from an engineering research 


project to its present operational status in 
less time than any other major development HA RD G R H Oo NING 
in the field of modern gear practice. Why? 
Because Hard Gear Honing satisfies a long 


recognized need more economically than any 


other known process. Wide Acceptance 


Has Won 





USERS PURPOSE OF HONING 


The aircraft industry To remove nicks and burrs 
The automotive industry To improve surface finish 
Computing machine manufacturers To improve noisy gears 


Motorcycle industry To salvage rejects 
To quickly detect errors in prior machining 


To correct minor heat treat distortions 


Tractor industry 
Gear manufacturers 


Electric motor (gear head) industry 
For complete details on 


Hard Gear Honing, 
write for Bulletin H-57-2. 


Machine tool builders 


GEARS BEING HONED 
Transmission gears 
Timing gears 


Change gears 





Computor gears 


Main drive gears 





Motorcycle gears 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN ¢ DETROIT 13, MICHIGAN 
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1% - 6%, inch 
shaft diameters 


5% - 150 ton capacities 





GET THE FULL REPORT 





Picks up load on 14 engaging jaws 
Applies driving force concentrically 
without keys or pins. Assures instant 
engagement and moximum produc 
tive strokes per minute. Needs no 
air nor electricity Practically no 
maintenance. Gréater safety: Sim 


out. Yes, it permits, inching, too 


Here’s a workhorse that’s known for setting the pace 
on the most demanding jobs... jobs where the clutch 
is engaged and disengaged at every press stroke... 
jobs that call for operation three shifts a day, day in 


and day out. 


Built and backed by a company which produces 
industry’s greatest variety of inclinables*, Series A 
Presses have amassed an unusual success record in 
thousands of applications. To be specific, let’s take a 


close look at a Series A user: 


ee aa = 
iil i EHS ‘d = ae 


28 OBI'S SINGLE STROKED 707,140,000 TIMES 
WITHOUT ONE CENT SPENT ON CLUTCH ENGAGING SURFACES 


plified controls, fewer parts to wear Fi 
A ot 


MECHANICAL SLEEVE CLUT | y\ 











A large missile component being tracer- 
machined at a major West Coast missile 
plant on a Space-Master with 60” swing 
and 21’ centers. 


This Sidney Space-Master is contouring 
steel rolls up to 50” diameter to close 
tolerances. 














‘ Close-up of the Sidney Fluid Tracer with 
periscope mirrors which permit watching 


. the tracer while machining large work. 
— 


> 


by: 









Introducing 
the 


S/DNEY 


Jie SPACE 
OMT RSE TOL M AST is R: 


on large parts 

















With swings up to 72 inches and center 
distances up to 51 feet, the Sidney 
SPACE-MASTER® is the answer for those 
manufacturers looking for precision on 


large MISSILE AND ROCKET PARTS. 


Available with or without the Sidney 
Fluid Tracer, the Space-Master is full 
of precision-insuring and time-saving 


features. Here are some of them 


Lapped herringbone gear headstock 
60 thread and feed changes 
Powerful rapid traverse 
Double-walled apron 

Massively bridged bed 


Large support areas throughout for 
carriage, slide, tailstock, etc. 


Heat-treated lathe rack 

Graduated dial to measure tailstock 
spindle travel 

Honed tailstock bore 

Anti-friction bearings 

Periscope mirrors for Tracer when 
machining large parts 


lf you want to speed output, hold your 
tolerances down (to + .001) and cut 
your cost, it will pay you to look into the 
Sidney Space-Master. Ask for Bulletin 
S-600. 


SIDNEY MACHINE TOOL CO. 
SIDNEY, OHIO 


#R 








Ya 
Se 2 BO OE: 
—: a valuable 
‘| production tool 
TI 
} 


in jet engine 
drilling” 





\ 
os 


ton radial drills 
lirements Un 


« . specialists in Radial Drills 
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OW... 


from your Helier distributor... 
the IMPROVED AISI-O1 

















neler ° 


CALL YOUR LOCAL DISTRIBUTOR and 


Holler ¢; tor allay 


EE 


Combining the MOST WANTED ANALYSIS 





+: 
“se 


ss. with the MOST NEEDED FEATURES! 


1, EASY MACHINABILITY! The special spherodized 
annealing of Heller’s Die Steel assures you of the 
finest grain structure, the easiest machinability, 
and the most uniform hardening. 


2. SMOOTHER FINISH! Surface finished to 25-35 
micro inches, with all decarburization and sur- 
face defects removed, the new Heller “01” is 
ready for scribing, shaping and heat treating 
on arrival. 

3. COST CUTTING CONVENIENCE! The wide range of 
standard stock sizes locally available allow you to 
avoid the hidden costs of machining, grinding and 


cutting to size. No interruption of your regular 
work load, all you do is call your Heller distributor. 


4. BETTER PACKAGING! All sizes of this improved 
“01” are individually wrapped in protective pack- 
ages. Dimensions you can trust and heat-treating 
directions anybody can follow are printed on 
every package! 


YOU CAN EASILY SELL NEW HELLER “O1" by telling 
big users of flat ground die steel that you can 
supply the analysis they prefer with these out- 
standing features. Once they try it, they'll al- 
ways buy it! 


America’s Oldest File Manufacturer 
NEWCOMERS TOWN, OHIO 
Subsidiary of Simonds Saw and Steel Co. 


HELLER TOOL CO. 


Bronch Offices cond Worehouses: Boston @ Newark, N. J. @ Detroit @ Chicago @ Shreveport @ Los Angeles @ San Francisco @ Portland, Ore 
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The outstanding Type RCP Constant 
Potential Power Source for gas-shielded 
fully automatic and semi-automatic 
welding. Available in 500-. 600- and 
1000-amp ratings to suit every need 
May be used with separate Dynamic 
Reactor 





A complete 200-amp, Type RCC Cor 
stant Current Welding Power Source 
package for use with the popular 
WEST-ING-ARC*™ SA-110 and SA-111 
Tt teal LUiColaar- LGlommar-lale me -40 late lalemmeelal age) 
aalelallcol@mmm ela’, -1a6-Mmn (ommasl-lalll- 1mm 7 -1le lial: 
use ‘at the flick of a switch 























- ANOTHER 

~ ADVANCEMENT 
TO EXTEND 
YOUR WELDING 
VERSATILITY 


Westinghouse 


"RC 
~ V% Welding Power Source 


WITH BUILT-IN DYNAMIC REACTOR 


It's the NEW 200-amp, Type RCV Constant 
Potential Power Source for gas-shielded weld 
ing—specifically designed as the most important 
“companion” for the WEST-ING-ARC SA-120 
and 121 hand gun and control monitor. 

The RCV Power Source, with its built-in con 
tactor and controls and built-in Dynamic Reac 
tor, opens new fields for welding of light-gauge 


Features: 


steels—mild and stainless aluminum and mag 
nesium. It permits all-position welding re 
duced welding wire costs improved ‘‘wash” 
and penetration over a broad range of applica 
tions and material thicknesses 

Contact your nearest Westinghouse welding 
distributor or welding sales engineer. Or write: 
Welding Division, Westinghouse Electric Cor 
poration, Buffalo 5, New York J-22001 


e@ Primary circuit breaker with full over-current protection e Thermoguards”® in each transformer winding for 
thermal protection e Single phase—230 volts. May be used where higher primary voltage is not available; 
reconnectable for 460 volts e Auxiliary transformer for 110 volts to supply control monitor e Built-in con 


tactor—operated by trigger of SA-120 and 121 gun 
e Built-in Dynamic Reactor  e Bonderized finish 


$ 795~* Z0Nt 


e Dead-front Cam-Lok cable terminals and plug connection 


And many other user advantages! 


Zones 2 and 
slightly higher 


you CAW BE SURE...1F ws Westi inghou Se 


BA ° 


yOayvs 


W. atc tch Wietieatiens for Nine De elopments in Welding 
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PAYOFF: 


In the tool shop or in your high production bay, the wide-rang- 
ing versatility of a Cincinnati” Rigid Shaper gives you maxi- 
mum productivity for your invested dollar, And for each of the 
many jobs you can do on it, a Cincinnati Rigid Shaper produces 
something extra — in metal cut per hour, in accuracy, in ease of 
operation. See for yourself why a new Cincinnati® Shaper would 
pay off for you: write Dept. A for Catalog N-7. 


Shapers Shears Press Brakes 
we 


ce CINCINNATI we 
SHAPER co. Cincinnati 11, Ohio, U.S.A. 


CIRCLE 232 READER SERVICE CARD 














LATHE REPLACEMENT | DECISION? 





















































































































































make it logical... . easier, too! 
LOOK AT LODGE & SHIPLEY POWERTURN 


In turning . as In every manufacturing operation . . there are 
“economic facts of life.” Industry constantly demands more and 
better production at lower cost. This need has been filled by 
POWERTURN Lathes — demonstrated by case histories (available 
on letterhead request), which reveal thousands of dollars in cost 


Lodge © Shipley POWERTURN reduction and higher output. 
faster, more accurate and 

eally y f , Base your replacement decision on a comparison of any equipment with 

specincauy designed r newes 

i ~ od . on > > Je “T) 

cutting techniquas and toughest the economic advantages assured by a really new Lodge & Shipley 

alloys Lathe. POWERTURN facts will help you make a logical decision. 
See details in Sweet's Machine Tool File, contact local representative 
through Yellow Pages or write direct for Bulletin L-104 


The Lodge & Shipley Co., 3056 Colerain Ave., Cincinnati 25, O. 


lodge £ Ghipley . +» your LODGE-ical choice 
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AIRCO 
INDUSTRIAL 
AND RARE 
GASES 


ARGON 

OXYGEN 
ACETYLENE 
NITROGEN 
NITROUS OXIDE 
HYDROGEN 
CARBON DIOXIDE 
HELIUM 

XENON 
KRYPTON 

NEON 


+3 


1. HIGH S-W RATIO 








PART OF THE PICTURE 
when Twigg makes the remarkable 
Sandwich panel... 


AIRCO INDUSTRIAL GAS SERVICE 


3. IN THE BAG. N 


Ss, edge me 


4. BRAZED IN ARGON. En 


tire unit, now placed in a stain 


less steel ret 


2. “FOILED” FOR SUCCESS. Twigg Industries brazed f 


e the sandwich pane 3 


within t 


{ood proc 
tric rely 


plies of high 


5. EVER-READY SUPPLY. F; 


AIR REDUCTION SALES COMPANY 


fA 


Al Red t npany, | fed 


New York 1 N.Y 


NATIONAL CARBIDE 





TMW’'s elec- 


ed card scheduling and control system 


It's a small but important part of 
tronic puncl 
issurance that sub-contract jobs, re- 


ze or quantity, are delivered on time 


; when you work with one of the world’s 


st modern and completely integrated 
rs, Whose 65 years’ experience in pre- 
rance to LOths) manufacturing ts avail- 


won either a short or long term basis 


ne facilities include 1200 modern 


assures you 


on-time delivery 


fo} M10 ober) anag-ler 


machine tools of all types and sizes, a completely 
mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, plus a corps of the indus- 


try’s top designers and engineers 


Combine these facilities with modern electronic 


production scheduling controls and quality control 


techniques and you've got the perfect answer 


to all your sub-contract problems 


Write today for more detailed information, or for a 


copy of our latest Facilities File Folder. 


TEXTILE MACHINE WORKS 
Contract Division + Reading, Pennsylvania 
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Using a beaker to 
represent a cutting 
oil sump, this labora- 
tory demonstration 
shows how cutting 
oil is diluted by the 
lubricating oil. 


Diluted cutting oil 
can cut output 33% 


No matter how careful your lubricating techniques, you 
still can’t stop lube oil from leaking into the cutting oil 
sump on 70‘« of automatic screw machines. As cutting 
oil is diluted, it loses strength—ingredients that make it 
efficient become less and less effective. The natural con- 
sequence is shortened tool life, more downtime and a 
higher percentage of rejects. 

Texaco Cleartex can end this problem forever. All you 
have to do is use Cleartex for both cutting and lubrica- 
tion... and watch your production rise. The exceptional 
chemical stability and load-carrying ability of the 
Cleartex series make them equally suitable for use as 
cutting oils, lubricants and hydraulic fluids. (70% of 
all automatic screw machines can benefit from the 
“Cleartex Cure!”’) 

TAKE THE CLEARTEX CURE SOON! 

Write today for your copy of Texaco’s new booklet— 
“Cleartex in Automatic Screw Machines.” This new 
illustrated guide will fill you in on the details, show you 


where you may be losing profits and how to avoid it... 
Or contact your local Texaco Lubrication Engineer soon 
for an authoritative survey of your auto- 

matics. Just call the nearest of more than 

2.000 Texaco Distributing Plants, or 

write to The Texas Company, 135 East 

12nd Street, New York 17, New York. 

Dept. AM-11. 


STATES 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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New method of producing 


AGMA Precision 


Selection and segregation no 
longer necessary to insure 
precision-matched spur 
gear sets 


Selection and segregation — the 
process of producing more gears 
than you need in order to select a 
few that are within Precision Class 
2 or Class 3 tolerances—is no 
longer necessary. And, these jobs at 
PIC Design Corporation, East Rock- 
away, L.I., New York, prove it. 


In pioneering “Ultracision” accu- 
racy for the missiles industry, 
Barber-Colman Company developed 
extensive machining and testing 
techniques now embodied in a new, 
low-cost hobbing machine—the No. 
214-4. For mass production of easily 
machinable parts which do not re- 
quire such a high degree of accuracy, 
a high-speed version of this machine 
is available with a maximum hob 
speed of 2400 rpm. 


Completely new 
hobbing machine 


New concepts have been introduced 
into the Barber-Colman No. 214-4 
to bring you exceptional accuracy 
at a nominal cost. The No. 214-4 
is guaranteed to index accurately 
within 20 seconds of arc. This means 
that nonadjacent spacing error on a 
2” dia. gear would be only .0001” 
due solely to the indexing error of 
the machine. When rigid tooling... 
accurate blanks . . . care in mounting 
the hob and work . .. Class AA hobs 
...and accurate hob-sharpening 
methods are used, it should be pos- 
sible to hob AGMA Precision Class 
2 and Class 3 gears without selection 
and segregation. Scrap and inspec- 
tion time are reduced. And, in many 
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Class 3 Gears 










































































Each line on tape represents 
00Q1". This Precision Class 3 
gear was obtaited with only 
slightly 
quired for Class 2 ‘gears 


more care than re 
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cases, deeper savings can result 
from the elimination of finishing 
operations. 

The accompanying PIC “true blue”’ 
gear tape shows the inspection 
record of a Precision Class 3 gear. 
On the production run, all gears had 
a total composite error of less than 
.0004”. The gears have 96 teeth of 
64 DP. The tape is made on a 
variable center-distance checking 
machine with a motor-driven master 
gear which rolls under preset pres- 
sure with the cut gear. After the 
work spindle adapter and the hob 
were trued within .0001”, no further 
adjustments were necessary for hob- 
bing gears of this accuracy. 


The No. 214-4 accommodates 3” dia. 
hobs, permitting maximum number 
of flutes for cutting accurate, smooth 
tooth Maximum work 
diameter is 21” and length of cut is 
21/4,” — for steel gears as coarse as 
30 pitch or brass up to 20 pitch. 


profiles 


PIC pursues accuracy in 
every corner of production 


As you examine the results being 
achieved with the No. 214-4 by PIC 
Design Corporation, you will see 
that in their pursuit of predicta- 
bility and precision, no stone is left 
unturned. 

Bores of Precision Class 2 and 
3 gear blanks are machined to 
+ .0002”,-.0000” for size and 
roundness. Before turning, blanks 
are mounted on arbors the same size 
as the bores, with a .0002” taper. 
They are inspected for face wobble 
and must run true within .0002” per 
inch of diameter before the OD’s are 
turned to a concentricity tolerance 
of .C001”. This operation is checked 
at two points, 180 deg. apart. 














In hobbing, the arbors are held in a 
floating adapter which permits fine 
adjustment to desired concentricity. 
PIC uses only Barber-Colman Class 
A or AA hobs, trued on the machine 
to less than .0001” runout. 


Evaluate your gear 
processing and costs 


If you have the problem of produc- 
ing precision fine-pitch gears at a 
profit or want to improve your 
product by increasing gear accuracy, 
a Barber-Colman process analyst 
will help you evaluate methods, 
tooling, and cost improvements. 
Phone your B-C representative or 
the factory WO 8-6833. 


Barber-Coiman Company 


BARBER 
COLMAN 


41 Loomis Street, Rockford, lilinols 
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Try Linpe’s New SIGMETTE® Tore 
-PORTABLE, COMPACT 


GUIDE TUBE 
LOCKING KNOB 


| Guide tube locking knob releases guide 


WELDING CURRENT 


tube for quick and easy replacement 


ARGON GAS 





f+ 


FEED w— 
TRIGGER 


Pull the trigger, and the flow of shielding gas 
starts. Strike the wire to the work to establish 
the arc and start wire feed. Release the trig 
ger, and the entire operation stops wl R E S Pp 0 0 L 
Wire spool positioned for balance and 
visibility. Holds .030, 3/64, or 1/16 


WIRE FEED MOTOR 
in. aluminum wire, and .030 in. car- 


bon steel wire 


INCHING = ——__ 


Here's the torch that voes to the job lets vou work in any 


position... in confined spaces at distance remote from 


the power source ’ 

Desiened for Sigma welding of light metals, the “Sigmette” 
torch is compact and sturdy. Notice the thin silhouette and 
position of the spool for complete visibility. Toreh and con- 
trol are completely insulated and grounded —the operator is 
protec ted from electrically “hot” parts. And the only main- 
tenance tool needed is a screwdriver! 

Find out how Linde’s new “Sigmette” torch can speed your 
operations, bring new economies through its advanced de- 
siun features. For a free demonstration and detailed informa- 
tion, mail the coupon today or call the nearest Linde Office. 


- rahi Complete unit — torch weighs 3 pounds, 1 oz. control 
Dept. AM-44, Linde Company weighs 19 pounds, 2 0z.; Current rating, 125 to 200 amp.; 
Division of Union Carbide Corporation Welding power, direct current reverse polarity 

30 East 42nd Street, New York 17, N.Y 


plete fact » the ew Sigmette torch 


1S) ite). 


tnile EAR) = 


CIRCLE 240 READER SERVICE CARD American Machinist + April 20, 1959 





Why The Mystery 


About Gage Materials? 


Pipe Machinery Com- 
s proven High Speed 
d so far for use 


offering working 


eter, of this 


Years of exp 
the best treatmer 
—and High 


THE 
PIPE MACHINERY 
COMPANY 


2eE100 Lakeland Bivada.+ Wickliffe, Ohio 


Greater Cleveland 
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924 PACIFIC Brakes, representing over 95% of all 
hydraulic press brakes in use today, have operated 
for an aggregate of 4,769 years to test and confirm 

PACIFIC designs that have established hydraulic 
press brakes as far more profitable to operate than 
mechanical brakes. However, only PACIFIC has 
precise accuracy, versatility, high speed and de- 
pendability that comes from years of experience 

in manufacturing, developing and improving 

A this unique machine. It is the only hydraulic 
press brake in daily operation that is actually 

air bending, straightening, deep drawing, 


blanking, and doing heavy punching. Accu- 


S brakes 


racy within thousandths of an inch (greater 
than with any mechanical or other hydraulic 
brake) repeats itself on every stroke. Ram 
remains level regardless of location of work 


the bed. PACIFIC sizes range from 60 


ms to 1500 tons 





Dependable, simplified electrical and hydraulic controls can easily be 
kept working continuously by any plant maintenance crew. There are 
no complicated electronic devices. In photo (above) at agricultural 
equipment plant, the 500 ton Pacific Hydraulic Brake shearing %4” 
alloy stee! plate with Pacific Shearing Attachment has operated con- 


Pacific is uniquely designed to absorb heavy shock from punching in 
the hydraulic system rather than in the frame of the brake. Cushioned 
against shock, punch and dies stand up from 3 to 8 times longer than 
with mechanical Drakes. Photo (above) shows 1” alloy steel! plate being 


punched at earthmoving equipment plant 
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tinuously for the first 4 years at a cost of $5.22 in replacement parts. 
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at TODAY’S ONL 
PRESS BRAKE 


< 
- 





DYOCDUTE 


Wr 


PACIFIC INDUSTRIAL 
MANUFACTURING COMPANY 


848 49th AVE., CAKLAND, CALIF. 
PLANTS: 
OAKLAND, CALIF. and MT. CARMEL, ILL. 


TRIBUTOR 4. BUQUERQUE, N.M.; DENVER l R. E. Duboc Associates « 
BIRMINGHAM, ALA sleeman + CHICAGO, ILL., MILWAUKEE, WIS.; MINNE 
AF MINN Th u « CLEVELAND. OH!O—Wigglesworth Machinery Dis 
Machine To Ass ates « DETROIT, MICH Taylor 
HOUSTON, TEX Butcher, Carter & Preston Co. « 
Harry B. Green Machinery « KANSAS CITY & 
Engr. ( « LOS ANGELES 
VERNON, NY William Hal 
Supply Co. « NORFOLK, VA 
City Tool & Machinery Co. « 
l CHESTER, N.Y Ogden R. Adams 
Pacific adjustable stroke length can be shortened for rapid stroking . LAKE ( , Machinery * SEATTLE. WASH 
——e ¢C, se f-leve ng ram permits ~~ . progressive dies across § eats , LSA F Martin Machinery Co. « WETHERSFIELD 
entire bed of pres he tomatica e cific at automotiv rts - 
plant, which ste cn ts aes ta ts ee ee, Beis WYNNEWOOD, PA. (suburb of Philadelphia 
forming 3780 operatio r hour in the above photo. In virtually any Edward A. Lynch oe nc. TORONTO, ONT.—Hercules Presses, Ltd 
operation, Pacific's high cycling speed equals or exceeds materials 
handling capacity 
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© BUSHINGS YOU GET 
AGE BUSHING LIFE! 


petitive bushing tests 
automotive plant: 


WITH EX-CELL- 
TWICE THE AVER 


e result of com 


th 
porn ducted at a large 


recently con 


BRAND ‘“‘A”’ 1,045 PIECES 
BRAND ‘‘B’’ 1,910 PIECES 


EX-CELL-O 2,255 PIECES 
(per .001” of wear) 


57-105 


Ex-Cell-O Bushings outlast all others 
-give up to twice as much production 


As a cost-conscious manufacturer, you recognize 
the importance of these results — independently 
arrived at—to your own operations. If you are 
not now specifying bushings stamped "XLO”, 
you may be spending up to twice as much as 
you need be for every bushing you buy. 

You certainly owe it to yourself—on the basis 
of this test alone—to discover the very sub- 
stantial savings Ex-Cell-O bushings offer you. 
Test them—in your own plant—against any, or 
all, competitive bushings. R 

Send your order to Ex-Cell-O Corporation at 
Detroit, New York, Downey, Cal., Cincinnati, 


Ohio, and London, Canada. You'll get immediate 
shipment. Write for an Ex-Cell-O Drill Jig 


Bushing Catalog today. 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS @ GRINDING AND BORING 

SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AND BUSHINGS e DRILL JIG BUSHINGS 

@ TORQUE ACTUATORS @ THREAD AND GROOVE GAGES @ GRANITE SURFACE PLATES 
@ AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS @ DAIRY EQUIPMENT 
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DELROYD 


VERSO WORM GEAR 
SPEED REDUCERS 


a new standard 
worm gear design 


smaller space 
and 
more horsepower 
per dollar 


1. Involute helicoid thread form has _ tion. Alternate mounting surfaces. 
highest load capacity of any type of 


i 
i 
ei! 


Make this 
value 

analysis 
NOW! 


5. Tapered roller bearings used 
worm gear, throughout—provide maximum load 
2. Fan cooling and ribbed construction capacity. 

give maximum effect of heat dissi- 6, Heat treated alloy steel gear shaft 
pation, , 


— 
ie aoe 


with bearing and sealing diameters 
3. Centrifugally cast bronze dished provide a strength of 185° of an un- 
sear—dry well construction. treated shaft of the same diameter. 


4. Unit may be mounted in any posi- Send for Catalog No. 5018 


oo re = % 


e 


RANEA Steam Turbine Company 


, 


oL4ss 908 Nottingham Way, Trenton 2, New Jersey 
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“We're now splitting tenths, thanks to Moore's 


say Karl Harig, chairman, 
and Herbert Harig, president 
of Harig Manufacturing Corporation, Chicago 


“Our operators feel these are the best 
machines they have ever worked on... 


“Moore's No. 3 Jig Borer and No. 3 
Jig Grinder take care of the 
tenth-splitting tolerances required 
by industry today...” 


q 


46 


“ 


These are the words of two of Amer- 
ica’s acknowledged tooling leaders, 
active heads of one of the country’s 
foremost independent producers of ac- 
curate dies—carbide, lamination, pro- 
gressive, and other precision tooling. 

Says President Herb Harig, former 
preside ntof National Tool & Die Man- 
ufacturers Association: 

**\Moore’s line of Jig Borers and Jig 
Grinders has been an integral part of 
the development and success of our 
company from 15 employees in 1937 
to 120 today. We have always been 





> manufactured by 





> \ 


new No.3 Jig Borer 


among the first to install each new 
model. That's why we are among the 
first with Moore's tenth-splitting No. 3 
Jig Borer and No. 3 Jig Grinder. 

“As ev iden e of how indispensable 
we consider this equipment, over the 
vears we have enlarged our Moore Jig 
Boring and Jig Grinding Department 
to 15 machines!” 

Sums up Chairman Karl Harig: 

“When owner-management invests 
its money in machinery, it does so only 
after thorough analysis and careful 
selection. [don't know of any machine 


and Jig Grinder’ 


Made and calibrate to the new international inch 


tool manufacturer which meets both 
tests better.than does Moore? 

There’s little more we can add, ex- 
cept to say that we stand ready to help 
vou duplicate Harig’s record of satis- 
faction. You can start by asking today 
for our detailed literature on the new 
No.3 machines with their larger tables; 
hardened, ground and lapped ways; 
no gibs, no overhang. 

Also, our dealer organizations will 
gladly share with you their extensive 
knowledge of holes, contours and sur- 
faces (see column at right). 


MOORE SPECIAL TOOL COMPANY, INC. 


Bridgeport 7, Connecticut nth 


Moore dealers know 
holes, contours & surfaces 


@ Machinery Sales Company 
2838 Leonis Boulevard 
Los Angeles 58, California 


e B-H-S Machinery Company 
717 Airport Boulevard 
South San Francisco, California 


@ Brett Machinery Company 
639 Madison Street 
Oak Park, Illinois 


@ The Cameron & Barkley Co. 
Machine Tool Division 

107 South Franklin Street 
Tampa, Florida 


@ State Machinery Company, Inc. 
1800 North Meridian Street 
Indianapolis 2, Indiana 


e Allen Supply Company, Inc. 
221 Third Avenue, S.W. 
Cedar Rapids, lowa 


@ Ernst-Eichman Machinery Corp. 
323 West Murdock Street 
Wichita, Kansas 


@ Peninsular Machinery Company 
19178 James Couzens Highway 
Detroit 35, Michigan 


@ Ernst-Eichman Machinery Corp. 
1701 Locust 
Kansas City 8, Missouri 


@ William Scheer Company 
6376 Clayton Road 
St. Lovis 17, Missouri 


@ Jeffreys Engineering & Equip. Co. 
P.O. Box 3443—Guilford Bldg. 
Greensboro, North Carolina 


@ The C. H. Gosiger Machinery Co. 
1046 Delta Avenue 
Cincinnati 8, Ohio 


@ Parks Machinery Company 
4040 Mayfield Road 

Cleveland 21, Ohio 

@ The C. H. Gosiger Machinery Co. 
Bacon & McDonough Streets 
Dayton 2, Ohio 

@ Oatis Machinery Company 

325 West Central Avenue 

Toledo 10, Ohio 

@ Martin Machine Tool Company 
514-516 South Peoria 

Tulsa 1, Oklahoma 

@ Hallidie Machinery Company 
1545 S.E. Union Avenue 

Portland 14, Oregon 

e@ Wm. K. Stamets Company 
Jenkins Arcade Building 
Pittsburgh 22, Pennsylvania 

@ Hamilton Machinery Company 
P.O. Box 5959, 918 W. Commerce 
Dallas 22, Texas 

e@ Hallidie Machinery Company 
210 Hudson Street 

Seattle 4, Washington 

CANADA 

@ The D. T. Lawrie Machinery Co. 
98 Traymore Avenue 

Hamilton, Ontario, Canada 

@ Moore Bros. Machinery Co., Ltd. 
953 St. James Street W 

Montreal 3, Quebec, Canada 


© 





SEE YOUR 
CAPEWELL DISTRIBUTOR 


for 
hand hack saws 





otters... 


International standards 


Dear Sirs: 
Although your footnote to C E 
Bierwirth’s letter (AM—Mar 9 
59, p78) does not flatly come out 
and say so, I suspect you feel that 
American Industry can only be 
served by cooperating with inter 
national standards organizations 
I fully agree with this since it 
must be obvious that by standard 
izing on essential design features 
common to basic machine tools, 
screw threads, and numerous 
other items, we make our prod- 
ucts more attractive to foreign 
customers 

It is indeed regrettable that the 
standards committee of the Sag- 
inaw Valley Chapter, ASTE, 
should have seen fit to resign in 
a body upon realizing that ISO 
(International Organization for 
Standardization) has Russian as 
well as Western members. Are 
they, and Mr Bierwirth, really so 
naive as to believe that our with 
drawal from this organization 
would prevent the Soviets from 
getting the information they de 
sire? 

I am no more a Commie than 


SHOPMATES 


To American Machinist 


330 W 42nd St, NY 36, NY 


the worthy members of the Sag- 
inaw Valley Chapter, but I do be- 
lieve in fighting Soviet cornpeti- 
tion by realistic means. Crawling 
back into our shell and refusing 
to support international standards 
committees not only fails to ac 
complish its purpose, namely to 
withhold information from Iron 
Curtain countries, but will actual 
ly hurt American industries in the 
long run, because it will also tend 
to cut us off from important de- 
velopments accomplished abroad. 
Why cut off our nose to spite 
our face? 
Walter O Rulf 
The Waterbury Farrel 
Foundry & Machine Co 
Waterbury. Conn 


Steel-rule dies 


Dear Sirs: 
After reading the article, “Steel 
rule dies cut stamping costs” (AM 
Feb 23 ’59, plll), I was very 
much impressed and would like 
to find more information con- 
cerning these dies, such as how 
they are made, etc. 
The only reference I can find is 
that the article was written by Mr 


— - 


power hack saws 

hole saws iD 23, Ss ees ans ee aye 
Set cons SS? Sen ale ee Sens ce eee) 
hammers £ TFT Pe Bek co & > , 
ground flat stock 

and for quick 

dependable service 

on all your 

industrial needs 


HA BLA BLA EIGHTY YARI ) 
BLA BLA { 








THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 
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ALL NEW...AND 


Hoover introduces a new, economical pillow block ball bear- 
ing unit with cast housing of ductile material that absorbs 
shock and vibration, assuring long bearing life. It is designed 
to carry light loads at normal speeds. 

The unit contains a pre-lubricated bearing featuring ultra- 
smooth Hoover Honed raceways and a perfectly matched set 
of Micro-Velvet balls, a guarantee of unexcelled quality. 
Known as the E D series, these new pillow block bearings 
are available in shaft sizes from 4” to 1%". 

Hoover also offers a cast iron pillow block bearing for 
light to medium load conditions, plus a wide range of flange 
and machine units. 


TOO 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 

Soles Offices and South Figueroa, Los Angeles 7, California 

W crehouses Lodi Street, Hackensack, New Jersey 


Hoover Honed and Micro- Velvet are Hoover trademarks, 
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Resistant! 


NEW BULLETIN 106 
DESCRIBES COMPLETE LINE 
OF NEW HOOVER PILLOW 
BLOCK BALL BEARINGS! 


Hoover Ball and Bearing Company 
5400 South State Road, Ann Arbor, Michigan 


Please send new Bulletin 106, which describes Hoover 
pillow block ball bearings. 


Nome 
Title 
Company — . at 


Address 
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LEADERS IN INDUSTRY MARK WITH NOBLEWEST 


AUTOMATIC et Jove 


A few desirable territories 


MARK IT BESY WITH 


LUE. 


open to qualified 


/ 


MARKING 
MACHINE 


~ 


Here is another Noblewest achieve- 
ment for faster, better marking at 
lower cost. Designed and built by 
Noblewest especially for high pro- 
duction marking of thin walled cup- 
shaped parts or tubes. Model 482, 
illustrated, is shown tooled for Roll 
marking a famous name garden hose 
accessory. Operator simply loads the 
parts onto the work feed dial. From 
that point the process is completely 
automatic 


Whatever your requirements for per- 
manently indented marking, you are 
assured the finest machines and 
marking when you specify 
Noblewest. 


ot 


tools 


Write for new comprehensive cata- 
log. Noble & Westbrook Manufac- 
turing Co., 17 Westbrook St., East 
Hartford 8, Connecticut. 


Noblewest 
marking 


precision 
dies and 
tools are the stand- 
ard for quality and 
long life. Large facil- 
ities permit excellent 
delivery at competi- 
tive prices 


representatives 


MARKING 
NUMBERING 

= 
Ss EMBOSSING 


GRADUATING 


Beginning 


Charles Hazzard, Vice President 
of Templet Industries, Inc, Brook- 
lyn. Would you be so kind as to 
forward me his address so that I 
may correspond with him and re- 
ceive more information on the 


above’ 


Otto M Huffman 
Shippensburg, Penna 


Dear Sirs: 
This is an excellent by 
Charles Hazzard, and he has our 
interest whetted up. Where can we 
get some more information on 
steel-rule dies? We would like to 
make up a few for evaluation. 
John Thomas 
Lindsay, Ontario 


article 


Dear Sirs: 
Would you please be so kind as to 
give us the address and phone 
number of Templet Industries, 
Inc, Brooklyn... ? 
Joske’s de Mexico 
Mexico, DF 


Dear Sirs: 
I would like to know where I can 
get further information on con 
struction and source of mate 
for steel-rule dies 
Albert E Glastette: 
Johnson City, NY 


rials 


You will be able to secure addi- 
tional details by writing directly to 
Templet Industries: Mr E H Rhein 
gold, President, Templet Indus 
tries, Inc, 702 Atkins Avenue, 
Brooklyn, NY. Other applications 
of the steel-rule-die technique 
have also been reported in earlier 
articles in AM, for example, Dec 
119—-Ed 


9 'o? 7 
Sé a i p 


Ak Br CF” 


next week you get 





ao more re 


ORIGINATORS OF THE ROLL MARKING PROCESS 
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sponsible position and a slight increase to pay 
for the extra milk for your ulcer.” 
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CALENDAR 


National Screw Machine Products =) R E ee | S| ‘e) N 


Association — Annual Meeting, 


Apr 26-30, Roosevelt Hotel, New . \ 
a ™, &\ SPLINE 


Yor 


Grinding Wheel Institute & Abra- . ‘ 
Ras Ay ROLLING 


sive Grain Association—Joint 
Spring meeting, Apr 27-29, The 
Homestead, Hot Springs, Va. 


American Society of Mechanical 
Engineers—Metals Engineering 
Conference, Apr 29-May 3, 
Sheraton-Ten Eyck Hotel, Al- 
bany, NY 


American Institute of Electrical 
Engineers — Automatic Tech- lavelete Seine 


niques Conference, May 11-13, 
Pick-Congress Hotel, Chicago. and Serrations 
with fillet roots 

American Society of Mechanical 

Engineers — Production Engi- 

neering Conference, May 12-14, 

Statler-Hilton Hotel, Detroit, 


Mich e e e . 
Machinery Dealers National As- ee = y in rica ié€ Machine 


sociation — Annual Convention, 


May 13-15, Plaza Hotel, New , 
York, NY. produces splines faster with 
greater accuracy 


American Supply & Machinery 
Manufacturers Association — 
Triple Industrial Supply Con- 
vention, May 13-15, Dallas. 


American Institute of Industrial ’ 
Engineers—Natioral Conference It's Fast — 
and Convention, May 14-16, 
Biltmore Hotel, Atlanta, Ga. it’s Accurate.. 


Magnesium Association — Annual : 
Meeting, May 18-19, The Clois- It's a 


ters, Sea Island, Ga 
Money 
Design Engineering Show—May 
25-28, Convention Hall, Phila- Maker.. 


delphia, Penna 


American Society for Quality 
Control — Annual Convention 
and Exposition, May 25-27, Pub- The Reed 3 cylindrical die method of generating accu- 


lin | : 1 Clev 
oo ee rate involute splines and serrations in seconds greatly 
reduces production costs. 

American Gear Manufacturers As- The precise tracking of the 3 self-feeding dies cold 
sociation — Annual Meeting, forms the teeth with either 30° or 45° pressure angles. It 
May 31-June 3, The Homestead, gives greater tooth strength and better surface finish. The 
Hot Springs, Va machine may be automated or equipped with a semi- if i» 

automatic loading fixture. write Reed 


Write today for de- 
tailed information. 


Material Handling Institute—Na- 
tional Exposition, June 9-12, 


Public Auditorium, Cleveland } REED ROLLED T 
: HREAD DIE CO. 


National Association of Metal haat. 2 
Fiaishers—Annual Meeting and = \ © ' Specialists in Thread and Form Rolling Tools and Equipment 
oy HOLDEN, MASSACHUSETTS, U.S.A 


Convention, June 14-16, Statler- “4 
Hilton Hotel, Detroit, Mich. Seles Offices in: Buffalo, Chicogo, Cleveland, Compton, Calif, Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila. Pittsburgh, St. Louis, Syracuse, Toronto 
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JONES & LAMSON 
MACHINE TOOLS 


tial -Miaal-laM dale Mal-1-1et-} 
F Wal -h Miaal-letsliasl-miele] mt) 


already paying for it 


The Turret Lathe with 
a fully automatic thread-chasing cycle! 


Here is full turret lathe versatility and a 
threading attachment with a fully automatic 
cycle all in one machine. Now you can be 
sure of concentricity of threading with other 
lathe work, all done in one chucking, with the 
time saving of the Auto-Threader! 

‘his Auto-Threader will chase straight or 
taper threads or a combination internal 


or external, from the front of the machine. 


Turret Lathes . Fay Automatic La 
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Other features include: uniform thread 
length, by means of positive stop and follower 
nut disengagement together with rapid tool 
withdrawal; precision lead control by full 
depth follower nut engagement on a hardened 
and ground leader. 

Write for descriptive folder No. 5440. Jones 
& Lamson Machine Company, 502 Clinton 


Street, Springfield, Vermont. 


Thread & Form Grinders «¢ Optical Comparators « 


Thread Tools 
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' Precision Guidance 
of Nearly a Mile 


of Plate Glass... 


controls by 


ALLEN-BRADLEY 


of course! 


The New Pittsburgh Plate Glass Plant at Cumber- 
land, Maryland, heralds a new era in the art of plate 
glass making. Night and day, a continuous ribbon 
of glass is fed to a nearly mile-long process line. Then 
a complex control system directs the automatic cut- 
ting, sorting, and conveying of the glass to six areas, 
according to a continuously varying program. 

Special control panels which integrate portions of 
this equipment into a unified, smoothly operating 
system were designed, developed, and engineered by 
Allen-Bradley. You can benefit by this extensive 
control experience .. . it is a “‘plus’”’ value when you 
specify Allen-Bradley quality motor control. 


A series of control panels such as this is used in the Pittsburgh Allen-Bradley Co.. 1316 S. Second St 
Plate Glass cutting room. Above are shown the Allen-Bradley Milwaukee 4, Wis 
engineers after completing the factory testing of the final panel In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 








In the cutting room at Pittsburgh 
Plate Glass (below), Allen-Bradley 
controls prove the reliability of their 
“simple design.’’ All A-B solenoid 
i ¢ ; starters, contactors, and relays have 
. only ONE moving part assuring 
ns of trouble free operations 


There are no bearings or jumpers to 


with reliable cause trouble. Contact maintenance 


is also eliminated—A-B double 


ALLEN-BRADLEY _ | Eecit’sivertte‘ontors rma 
in perfect operating condition until 
completely worn away. Insist on 


Controls - Allen-Bradley qu ility motorcontrols 
| ... you cannot do better! 


Among the A-B components included in this group of control panels are contactors, 
control relays, pneumatic tirners, and electronic timers. In addition, there is a series 
of oiltight push button units and oiltight limit switches used in the cutting room. 


Some of the standard components which are used in this plant 


o_O 


Control Relay Limit Switch—B Pneumatic Timer 
’ ? n etin BO2T oO sh etin &B4 


e ever 


Contactor— Bullet Solenoid Starter 


shown. Als wit 


other operators 


ALLEN-BRADLEY Ce. 


* World's longest push button panel? 

ARTE WOO RA) Cok Tob a OLeb EB Le BM Si such control stations, each with this array 
of Allen-Bradley push buttons plus pilot 

lights, are used to select and operate cutters. 








Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont 





il 


@ spot NEw s... 


An electric car that operates from sintered-plate, nickel-cadmium batteries con- 
stantly recharged from a small, high-performance gasoline engine, may be the 
offshoot of a joint R & D project by American Motors and Sonotone Corp—but it 
may take several years before the two companies produce a car that is “feasible 


* economic.” 


Army is quietly breaking up its idle machine tool lines, ones which have been 
maintained for standby defense production for several years. An example: as re- 
cently as 242 years ago, the Army had production lines on standby at 18 artillery 
ammunition plants, now it has only three. Similarly, at Korea’s end the Army had 
four medium tank lines on standby, now there is only the Newark, Del, line that 


hasn’t been broken up. 


Any company that does not take steps to adopt numerically controlled machine 
tools soon “may well find its products priced out of the market in the 1960 
decade,” in the opinion of USAF Lieut General C S Irvine, Deputy Chief of Staff, 
Materiel (see Aircraft & Missiles, p95). 


Lockheed Aircraft has purchased a controlling interest in Puget Sound Bridge & 
Dredging Co, Seattle. Object: to use the shipyard for construction of nuclear- 
powered, missile-firing Polaris subs, which Lockheed Board Chairman R E Gross 
says are the “capital ships of the future.” 


On display at a recent Pentagon conference on gas turbines for non-aircraft de- 
fense uses: GM-Allison’s 605-]lb engine which runs on kerosene or JP-4; Curtiss- 
Wright’s Turbomite, a 2.5-kw gas turbine generator now being developed for the 
Army and which weighs so little (40 lbs) it can be carried on a soldier’s back; 
Chrysler’s experimental auto gas turbine, which weighs half as much as a piston 
engine; and Ford’s turbine, which weighs one-fourth as much as a diesel truck 
engine, produces 300 hp. 


Lockheed Aircraft has just formed a subsidiary, Lockheed Aircraft International, 
to ‘‘develop broad aviation programs in foreign nations,” i.e., to farm out its skills 
and experience to help other nations set up aircraft manufacture, sales, repair, 
missiles, electronics programs, 


An “anti-satellite” vehicle and an “anti-ballistic missile” are now being devel- 
oped by Boeing’s Pilotless Aircraft Division. 


Chrysler will award pilot line production of the new M-60 medium tank, will turn 
out 180 of the diesel-powered, 105-mm-gun equipped tanks during a three-month 
period in mid-1960 at Newark, Del. 


Government may soon change its mandatory classification of a “small business” 
from 500-or-fewer employees to 1000 employees or fewer. 


Ford plans to build a $15-million truck plant in Argentina with an ultimate 
capacity of 18,000 vehicles a year. About 40% local materials will be used at the 
start. No site has been chosen as yet. 


Cleveland’s Rand Development Corp has set up a Moscow office “to study Soviet 
technical and scientific developments for possible use in the United States.’ One 
such development: a refrigerator that employs semiconductors, has no moving 
parts, is noiseless, vibrationless 


Red China has placed more than $64 million worth of tractor orders with British 
firms since mid-1957, when the tractor embargo was lifted. 


Russia’s new electro-slag welding process has come to the U S—an automatic 
machine produced in Belgium under Czech license will be sold here by Amal- 
gamated Industrial Corp of Philadelphia under the name “Vertomatic.” It butt 
welds plates 1 to 20 in. thick. Molten pool of weld metal (up to 40 lb/hr) solidifies 
as joint fills. (AM— Jan 12 59, p106) 
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-.-for FASTEST 


WELD 
GRINDING 





SIMONDS 


ABRASIVE CO. 


Reintorced Resinoid 
Depressed Center Wheels 


ree ty pes ot depress 
t Simonds makes! Doubl 
onventional grinding wheel with 
n doubly rein 


Lightweight, t 


\A 


'rinding wel 
reN Wheels S 
less steel. Also Simex 
jutv use. Send for 


au 


hrly flexible 
tly flexib! 


| thre 
tnree 


ABRASIVE COMPAN Y 


MOND S 
37, Pa 


Tacony & Fraley Sts., 
Division of S 


RBRANCHE . ETE T ELE PHIL d 
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WASHINGTON... 


Military looks at gas turbines... 
The role of non-aircraft gas turbine engines in 
military procurement has gotten a big lift from 
a special Pentagon conference this month. Four- 
teen turbine makers met with officials from al- 
most every defense procurement agency to tout 
their product. 

While gas turbines have taken over the military 
aircraft propulsion market, they’ve yet to make 
their mark in military procurement of automo- 
tive, stationary power, and auxiliary power en- 
gines. 

The military does buy gas turbines for operation- 
al use as power sources for aircraft and missile 
ground support equipment. But in the automo- 
tive and main power fields, gas turbine engines 
are essentially still in the experimental stage. 
One result of the conference may be a relaxation 
of military specifications to provide for bids from 
gas turbine engine builders. In many cases, mil- 
itary specs—for radar stations, for example—are 
geared to conventional powerplants, make no 
provision for installation of gas turbines. 

As Pentagon research and development experts 
see it, the conference brought the state of the 
art in non-aircraft gas turbines to the attention 
of so many procurement officials that it’s in- 
evitable such restrictions will be lifted 


Liberalized renegotiation ? 

The controversial Renegotiation Act will be re- 
newed for two years, but the outlook is for some 
liberalization. Under the law, which expires June 
30, the government recovers defense contractor 
profits ruled “excessive” by the renegotiation 
board. 

The Pentagon wants an amendment that would 
make it easier for producers to share in econ- 
omies made under incentive-type contracts. Un- 
der these provisions, contractors’ profits are 
progressively boosted when and if production 
costs are held under initial estimates 

The proposed amendment would make the Board 
“take into consideration the particular na- 
ture and objectives of the contractor’s efforts 
thereunder.’”’ Type of procurement contract is 
now omitted from the statutory factors the Board 
must consider in determining excessive profit 
Defense contractors have urged exemption of in- 
centive-type contracts from renegotiation. In 
many cases—notably the pending Boeing appeal! 
from a $20-million excessive profit ruling—the 
Board has challenged the contractor’s right to 
additional profit earned under incentive ar- 
rangements. 
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Also proposed: (1) The Board to show more 
clearly official evaluations of excessive profit 
rulings; and (2) contractors to be allowed to ap- 
peal tax court decisions in the federal courts. 

A bill being pushed by Rep King (D, Calif) 
would liberalize renegotiation even more. It 
would establish “a comparison (of defense con- 
tractor costs and profits) with other indus- 
tries’ as an additional factor in determining ex- 
cessive defense profits, and guarantee a rate of 
“agreed profits’’ under which the Renegotiation 
Board could not go. Odds are Congress will vote 
the administration-proposed measure 


Stress on missile reliability... 

The Pentagon is under serious pressure to stress 
even more reliability of missile components. The 
pressure comes from a House Appropriations 
Committee study of reliability efforts in ballistic 
missile projects. Committee experts report that 
(1) industry has not produced sufficiently dur- 
able and reliable components, (2) there is in- 
adequate testing of components in advance of 
assembly, and (3) military inspectors and in- 
spection techniques have not “kept pace with the 
advancing complexities of modern weapons.” 
The Pentagon is urged to write reliability re- 
quirements into military specifications. Where 
this is not practical, the Committee wants con- 
tractors to be required to “adopt and maintain 
definite programs of training, indoctrination, 
workmanship review, and inspection in support 
of reliability achievements.” 


How good is the labor outlook? 


Organized labor and the administration are at 
loggerheads over the administration’s ballyhoo- 
ing of March employment figures. 

These statistics show a 150,000 advance in the 
number of manufacturing employees, which is 
“significantly better than usual.” 

Furthermore, overall unemployment now stands 
at 5.8% of the workforce, just about where it 
was in January, 1958, before all the unemploy- 
ment troubles started. The administration pre- 
dicts this rate will carry through October, when 
5.8% unemployment would translate into an 
actual count of just over three million. 

But labor leaders pooh-pooh the administration’s 
pointing with pride to the March figures. 

Say tne labor people: hard-core unemployment 
is still critical, hundreds of thousands of jobs 
have been lost permanently to the machine. What 
labor now wants is extensive federal aid to the 
unemployed and federal creation of jobs. 











Station where gear case is tipped up 
90° on Synder convertible transfer Ty 
machine processing 80 cases per hour. 


i Bia 
i aa“ ¢ 
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iLJE & EeOOE'T... 


Auto sales boom... 


Ford Motor Co, ethically withholding its good 
news until a stock issue had been oversubscribed, 
has really put the bloom on spring. 

Ford Division on March 31 sold 6500 cars, the 
highest single day of the year, and 30% better 
than the daily average for the month—not that 
this was bad, either. Total March sales were a 
whopping 64% better than in 1958 

Thunderbird has already sold half as many cars 
as were sold during the entire 1958 model yea 
Mercury is running 7% ahead and Edsel 5¢ 
Only Lincoln and Continental are lagging slight- 
ly, but this is mostly due to emphasis on T-bird 
production 

Overall Ford performance, coupled with plenty 
of good sales news from other quarters, ha 


+ 


caused some more optimistic auto executive 


a veal at least as good a 1957 


cars were produced. Ford Div 


accordingly incr 


Any remaining doubt seen 


Ch rolet, which report 


March of 1958. And better stil 
General Manage 


ent public demand 


nce 1955. March 
st vear, boo 
the medium-price 


quarter with an 
topping 1957 by 
mobile have both posted 
over 1958, but no record 
Chrysler Corp, despite strike losses, has already 
t-produced its 1958 year-to-date total by 30,- 
000 units. Dodge has shown the most marked in- 
crease, with ; al of 44,885 cars compared 


26.000 


Ramblers and Larks... 
Sales o e makes have reached the point that 
per! ap 


nome! ambler’s March sales total of 29,895 


alling them the “Little Two” is a mis- 
cars almost exactly doubles the 1958 figure. Fo: 
he company’s fiscal year, which start 
1, sales are up 139% and that is an increase ove! 
a previous record 

Burgeoning Studebaker had its best March, with 
14,207 passenger car sales, since 1953. Schedule 
have been upped to 84 units an hour and a 
further increase is expected to avoid expensive 
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overtime. Saturday work has stopped, but an 
average weekly output of 3700 units is being 
maintained 

Used car prices, a hardy barometer of auto busi- 
ness, are up 28% (for four-year-old units) over 
the low point registered in 1956. 

Only 55° of new car buyers are using install- 
ment credit, compared to more than 63% during 
the past two years 

Trucks of all sizes are making a real comeback 
Chevrolet reports a 41% better March sales total 
this year. Ford’s first quarter truck total is 40° 
ahead of 1958. Dodge has nearly doubled its pro- 
duction pace. Other makes, including GMC, IHC, 
Willys, Studebaker, and Mack are all well ahead 
of 1958. 


rrends in foreign cars... 
Main idea of exhibitors at the New York Inter- 
national Auto Show, which closed April 12, 
eemed to be to get foreign car prices down to 
where they can compete with U 5 price 
Their target: the man who wants a good-looking, 
well-built car he can drive himself—one that’ 
easy on gas and tires, is easy to maintain. That’ 
why cars in the under-$3000 bracket predom- 
at the Show 
Two countries have had a decided influence on 
tyling—Italy and the 
zation showed up in 
power brakes and au 
,. ee ! ions for low pri ed make 
The Italians influenced style to such a degree that 


all British makes shown, and a 
too, owed 


Italian de- 
npli ity, 


» German one 
rina and other 
iarks of Italian design: 
f chrome, smooth body lines, lots of gli ) 
Best example of Italian influence was the new 
Aston-Martin DB 4, a two-door, four-pa 
ob equipped with an aluminum engine. It’ll do 
140 mph 
Tailfins were much in evidence this year. And 
generally credited to the United 
State they’re actually an Italian innovation 
dating back to 1946 
Mechanically, European cars on display ranged 
from 1}% liter (30-cu-in.-displacement) minia- 


sengel 


while they re 


re “bubble cars’? such as the Goggomobile to 
-Rovyce and Bentley 3-liter sedans designed 
tly to catch the carriage trade 
Foreign makers are paying a lot more attention 
to brakes this 
pikes permi 


tainable in Europe. Trend is toward disk brakes, 


year, mainly because U S turn- 
much higher speeds than are at- 


aluminum brake drums, vented wheels. 





Model 50 Cleveland 
50-ton locking pressure* 
Max. weight of shot, 2.6 Ibs 
alum.; 5.4 Ibs. zinc 


Model 200 Cleveland 
200-ton locking pressure* 
Max. weight of shot, 4.9 Ibs. 
alum.; 12.5 Ibs. zinc 


Model 400-N Cleveland 
400-ton locking pressure* 
Max. weight of shot, 9.6 Ibs 
alum.; 14.5 Ibs. zinc 


Model 500-N Cleveland 
500-ton locking pressure* 
Max. weight of shot, 9.6 Ibs 
alum.; 14.5 Ibs. zinc 


Model 650 Cleveland 
650-ton locking pressure* 
Max. weight of shot, 10.6 Ibs 
alum.; 25.8 Ibs. zinc 


Model 800 Cleveland 
800-ton locking pressure* 
Max. weight of shot, 20.1 Ibs 
alum.; 47.6 Ibs. zinc 


Model 1000 Cleveland 

for Aluminum 

1000-ton locking pressure* 
Max. weight of shot, 25.5 Ibs. 


CLEVELAND 


Size for size, feature for feature, and price for price, the finest 





*Locking pressure 
strain gage tested 


line of hydraulic die casting machines you can buy! Call in a 
Cleveland Sales Engineer, or write direct, for complete machine 


specifications and quotations 


4928 Beech Street 
Cincinnati 12, Ohio 


SALES OFFICES: CHICAGO 
‘ CLEVELAND + DETROIT 
thon: HARTFORD « S.ORANGE 


“i we ant 


( THE CLEVELAND AUTOMATIC MACHINE COMPANY 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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AIRCRAFT 
and MISSILES... 


The case for numerical control... 


Air Force’s Lieut General C S Irvine, USAF’s 
Deputy Chief of Staff for Materiel, took up the 


‘ 


cudgels for numerically controlled machine 


tools 
the recent Purdue University Conference on 
Numerical Control 


“Specific advantages of numerical control as I 
see it,” he said, ‘fall into three broad categories 
(1) reduction in time, (2) more output per dol- 
lar, and (3) much greater accuracy 
In certain tool fabrication jobs, he said, work 
me has been cut as much as 90 (on complex 
with numerically controlled machine 
example: time for machining ; 
ng-reinforcing doubler part was cut from 25 


irs to one hour and six minutes. 


On the subject of numerical control-induced 
economies, General Irvine cited the case of a 
company that cut the cost of making a certain die 
from $4000 to $455. In another instance, tooling 
needed for one forging on a tracer-type machine 
33,772. The same forging cost $7625 to 

make on a numerically controlled setup 
Regarding accuracy, the General said that on 
hard tooling (airfoil or leading edge dies, hot 
nd creep form dies) numerical contro] 
ning has lowered tolerances from 0.020 in 
0.005 in. and, he said, “I am told that accu- 


ies of 0.001 in. can be furnished.” 


*““NCMT’s are here and they are here to stay,” the 
General added, ‘“‘The economies stemming from 
them constitute a major breakthrough in man- 
ifacturing.”’ 

The company that does not take steps toward 
adopting NC, the General said, may well find its 
products priced out of the market by 1960-1970 


Make or Buy again... 


Air Force’s controversial ‘“‘Make or Buy” 
ne in for a pretty thorough kicking-around at 
the recent SAE National Aeronautic Meeting in 


New York. Occasion was a two-hour panel dis- 


policy 


cussion on the effects of M or B on prime and 


subcontractors, the Pentagon, and small business 


Present as a panelist was Air Force Colonel I H 
. one of the creators of Make or Buy pol- 
who was the chief target of a barrage of 


questions from contractors. 


“What happens,” one contractor wanted to know, 
‘when a weapons system team wins a contract 
but that team has part of the contract assigned 
to an outfit that is obviously inferior to its coun- 


terpart on one of the losing teams?” 
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In that case, Colonel Larkey said, the prime is 
asked to reopen contract negotiations in that par- 
ticular area. “But,” he added, ‘“‘we generally take 


the whole team.” 


Panelist M L Hicks of Convair, asked how his 
company determines what it will make in its own 
plant and what it will contract out, said that 
Convair makes up a formal manufacturing plan 
before it bids on a contract, a plan that states 
specifically just what items it will make and 
what items it will buy. Convair feels that any- 
thing to do with making airframes is right down 
ts alley, shouldn’t be farmed out. 

But specialty work, say, heat treating or the 
making of electronic components, is contracted 
out wherever possible 

“We do make major changes from time to time 
as the contract progresses,” Hicks said, “but 
these changes almost always involve farming out 


more work, rather than pulling it in. 


A representative from GE added, “At GE ou 


policy is to build it outside if at all possible.” 
The Air Force, incidentally, is practicing what 
t preaches on Make or Buy, is doing everything 
possible to put more and more work into the 
hands of private industry. The Air Force would 
uch rather do research and de velopment work 
for example, numerically controlled machine 
tool lines (such as the one at Hughes-E] Segun- 
do) then let private industry pick up the idea 
and put them into actual production. 
This means, of course, that the Air Force is going 
use of its facilities where they com- 
pete with private industry 


And that, as Otto Konigslow Co’s L C Leavitt 
pointed out, will be a big help to small business. 


Who gets the procurement dollar? 


A GE man let go a loaded, three-barreled ques- 
tion at the panel, ““‘What percentage of total de- 
business does small business want? What 
» Air Force think it should get? And what 
percentage does small business actually get?’’ 
K Weddell of the Air Force’s Office of Small 
Business had the answers. For the last three or 
Jur vears, small business firms have been get- 
g 26 to 30° of all procurement placed by the 
Air Force. “Of course, they’d like 100%,” he said. 
Actually, 20 of the Air Force’s procurement 
jollar goes to small business, but the first tier 
small subcontractors redistribute 20° of this to 
second-tier subs. It adds up to 26 to 30% of the 
overall Air Force procurement dollar 





Beat production quotas 


CHUCKING EQUIPMENT 


Cushman, the leading manufacturer of air operated chucking equipment, 

has designed and built a complete line of air operated chucks, cylinders and 
accessory equipment engineered to meet modern machine tool requirements of 
heavier feeds at higher speeds, maintain repetitive precision accuracy 

and positive gripping with truly fast workpiece chucking and unchucking. 
Write today for your copy of Bulletin PO-65D and see how you, too, 


can effectively beat production quotas and lower machining costs by 
using efficient, economical Cushman Air Operated Chucking Equipment. 








’ “ CUSHMAN CHUCKS, Y 
@ product of American quality, 
labor and Materials. ~—__» 


~~, 
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MACHINE TOOLS... 


Orders head up... 

Chances are that March net new orders for cut- 
ting type machine tools were larger than the 
February volume, though no official figures were 
available when this column was written. 

One builder reports substantial improvement in 
March, with April shaping up with further gains 
This company, doing better than the average, 
thinks some of its success is due to the fact that 
it did not slow down its sales efforts at all during 
the recession. A second builder says that its sales 
have picked up and are slowly but steadily head- 
ing for higher ground. 

Another builder states that first quarter sales are 
30% better than the same period a year ago. Still 
another maker had a big spurt in business in 
March and is optimistic about April. It believes 
that improved levels will be maintained all year 
A midwest builder reports March sales up a lot 
and prospects bright for a “good”’ first half. But 
no large orders are included in the bookings. 


Builders look to Chrysler... 


Several transfer machine builders insist that 
April’s business depends to a big extent on tool- 
ing orders from Chrysler for its transmission fot 
1961 models. Kokomo, Ind, offices of Chrysler are 
said to have resembled lately a machine tool 
convention 

Chrysler is expected to spread the orders around 
as much as possible, with no builder getting a 
very large slice 

One transfer machine builder reports first quar- 
ter shipments up 30% over last year. Another 
builder has boosted its backlog with a substantial 
order from Detroit Transmission plus smallei 
orders from other General Motors plants. 
Another transfer machine company has taken 
some rebuilding jobs for Chrysler’s small ca! 
axle and transmission lines and for Detroit 


'T 


iransmission 
Competitive pressure for all machine tool orde: 
rrific. Certain buyers of trans- 
particular are getting as many 
tions, some of them (according to one 


inqualified bidders. 


Sundstrand buys French firm... 
Sundstrand Machine Tool Co, Rockford, Il, ha 


bought the controlling interest in SPMO (Societe 


> 


arisienne de Machines-Outils) Courevols 


ance, a suburb of Paris. SPMO builds special 


I 
F 


drilling machines, bed-type millers and produc- 
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tion lathes. It has been a Sundstrand licensee for 
the past five years. It will build Sundstrand ma- 
chines for sale throughout the world, except for 
the United States. 

SPMO’s present management will be retained. 
It is headed by Emmanuel Pouvreau as director 


general. 


US builders and EUCOM... 


U S builders with plants in Britain are reported 
to be negotiating for manufacturing facilities in- 
side the European Common Market, if they do 
not already have them. The outcome in some 
cases may be a licensing agreement, and in 
others outright purchase of companies. This 
trend means that certain American builders will 
have production capacity both in the United 
Kingdom and on the Continent. 


Cincinnati to expand Dutch plant... 


Cincinnati Milling Machine Co has recently 
greatly enlarged its British factory at Birming- 
ham. It also has announced that it will increase 
its shop and office (including engineering) fa- 
cilities at its Netherland’s plant at Vlaardingen, 
thereby enabling it to make additional models of 
machines, to produce more machines, to enlarge 
its service to customers, and to meet better the 
requirements of the Common Market. 
Cincinnati-Nederland N V, which is five years 
old, builds centertype and centerless grinding 
machines, cutter and tool grinder machines, and 
milling machines. Western Europe is the main 
outlet for its machines. 

The British as well as U S builders are eying 
arrangements within the Common Market 
Thomas Ryder Ltd, Bolton, England, has licensed 
Henschel & Sons, Kessel, Germany, to build 
three sizes of Ryder vertical automatic chucking 
lathes. Henschel will have selling rights in West 
and East Germany, Berlin and Austria 


U S-British builders agree... 


A prominent U S machine tool builder and an 
equally important British builder are about to 
et up a new company in England for the. pur- 
pose of making and selling certain types of ma- 
chines bearing the name of the U S builder. The 
nachines will be made in a plant of the British 
builder. The announcement of this development 
probably will have been publicized by the time 


ou read this page 


ay 





th 
“ SIMONDS 


Metal Cutting 
Band Saw 


Here’s a tough, edge-holding band saw blade that gives a real 


HARD EDGE 


bonus in smooth, fast cutting and long life. Made of rugged, 
wear-resistant alloy steel, Simonds “‘ Bonus’’ Band Saws have 
sharp, perfectly formed teeth that are set with absolute 
evenness on both sides of the blade. Hardened along 

the tooth edge only by scientifically controlled heat 


treatment, they combine maximum cut-ability with 

A “RIGHT” BLADE 

For Every Need ; 

* Siete enviable reputation for dependable, trouble-free 

REGULAR TOOTH 'y Cha service. All standard widths, tooth styles and 
SABRE TOOTH } : 

SKIP TOOTH h, spacings are available from stock in coils or 


flexibility and resistance to breakage . . . have an 


* i : welded-to-length for all makes and types of 
REGULAR or WAVY SET >: : 
° 
HARD EDGE 
HIGH SPEED STEEL 
SPRING TEMPER 


band saw machines. 


SIMONDS 


SAW AND STEEL CO. 


.. FITCHBURG, MASS. | 


» Boston, Chicago, Shreveport, lo., San Francisco 
ond Portland, Oregon 

ontreal, Que., Simonds Divisions: Simonds Stee! Mill, 
Heller Too! Co. Newcomerstown, Ohio 


rosive Co. Phila., Pa., and Arvide, Que., Caonoda 


For Fast Service 
trom 
Complete Gtocks 


Catt your 
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MATERIALS... 


Extra $ for materials research... 
$20 million extra funds have been earmarked by 
the Pentagon for research on materials—most of 
it to be contracted out during the fiscal year 
starting July 1. This addition will bring next 
year’s total military materials research program 
to $90 million, $23 million over current year. 
Biggest chunks of the extra fund will be used as 
follows: 

e@ $6 million to the Army for research on mate- 
rials used in casings, nozzles, controls, and other 
parts of solid-propellant rocket motors. 


@ $2 million to the Air Force to study graphite 
used in high-quality missile development pro- 
gram. 

@ $1.5 million to the Air Force for research on 
“thermal protection” systems—combinations of 
structural and insulating materials to provide 
highest strength-weight ratios for structural 
strength in high-temperature environments. 

@ $1.5 million to the Navy and Air Force for 
research on refractory metal alloys. 

@ $2 million to the Navy and Air Force for re- 
search on extruding, welding, casting, forging 
and similar general manufacturing processes un- 
der vacuum and inert-gas environments. 

@ $1.2 million to the Air Force for research on 
high-temperature ceramics—adhesives as well 
as structural materials 


Expensive seeds are planted... 

$2 million to study graphite! When, in history, 
has this quantity of money been appropriated in 
one year to study a material like graphite? What 
will it accomplish? Where will it lead? Surpris- 
ingly, graphite is turning out to be one more of 
the commonplace materials that has hidden 
depths. And it takes this kind of money to fi- 
nance exploration. 

Significant in this area is the recent development 
of graphite fibers and cloth discussed by Arthur 
R Lytle, Vice President, Research, at Union Car- 
bide Corp’s Union Carbide Metals Co Div, in a 
paper describing research on high-strength, ex- 
treme-temperature structures at the SAE Na- 
tional Aeronautic Meeting in NY. By processing 
synthetic organic filaments and cloth through 
novel graphitizing procedures, a textile has been 


produced which is 99.9-+4 graphite 


Relatively phenomenal tensile strength is re- 
tained in this material, as much as 10,000 to 
15,000 psi, and it resists bending, folding, creas- 
ing, etc. Regardless of whether this new graphite 
property is used to resist the heat of reaching 
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outer space or to build a more efficient space 
heater for your home, it is significant because it 
should now be possible to use graphite as a high- 
temperature (5000 F) strengthening reinforce- 
ment or as a filament. In this form it offers in- 
creased electrical and thermal conductivity while 
improving strength and minimizing failure re- 
sulting from shock loading. 


A new approach to material research is opened 
by this development, according to Mr Lytle. 
Common knowledge of the non-flexible charac- 
teristics of graphite offers no basis for expecting 
graphite yarns and fabrics of normal size and 
appreciable length to have the strength and flex- 
ibility of conventional textiles. Apparently, how- 
ever, the original form, whether physical or 
chemical, in which the carbon exists determines 
the properties of the finally graphitized product 


Inorganic polymers... 

Currently a speculative project in its earliest 
stages, because the mechanism whereby polym- 
erization can develop or be forced in many 
inorganic systems is not now known or recog- 
nized, inorganic polymers may become very im- 
portant new materials. They could, for instance, 
offer the same challenge as synthetic organic 
“plastics” now create in a competitive market 
with metals and natural fibers. 


Polymerization has been achieved to a limited 
extent in some silicon-oxygen and metal-oxy- 
gen-carbon linked systems. In other words, met- 
al chelates and PN Cl, polymers are known 


Polymerization might provide, in materials not 
normally capable of structural use, some sem- 
blance of the mechanical characteristics of or- 
ganic plastics. Structurally satisfactory inor- 
sanic polymers should offer stability at higher 
temperatures and possibly, by combination, ex- 
tend the temperature range of organic plastics 
in general. The new materials should possess 
basically different thermal, mechanical, elec- 
trical, and optical properties of their own. It 
could mean, for instance, a transparent material 


having the strength of steel 


Engineered aluminum forgings... 
Switchgear parts and connectors for the elec- 
trical industry, clamp brackets for outboard mo- 
tors, architectural hardware, welding-electrode 
holders, pipe tees and flanges, textile-machine 
parts, end plates for printing rolls, and clutch 
parts are among the commercial products of 
Kaiser Aluminum & Chemical Corp’s modernized 
forging facility at Erie, Penna (p115). 





MASTERS and PADS 


INCREASE 
PRODUCTIE y 


AUTOMA TIC 
SCRE Ww 
MA CHINES 


STYLE ‘'S”’ 
MASTER FEED FINGERS and PADS The Only MASTER COLLET with 
PadsC t Work L No Work Pressure On The Screw 
N ‘ a N ee — Available For Cleveland-Cone 
“ti ap nap orins Greenlee Gridley and Acme-Gridley 
Available For: Brown & Sharpe 


National Acme New Britain 
Cleveland — Cone — Dav Geoanles 


enport Warner & Swasey 


1 Acme-Gridley — National Acme 
Warner & Swasey 


New Brit 


CARRIED IN STOCK FOR PROMPT DELIVERY IN: 


Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, 
Minneapolis, New York, Oakland, Philadelphia, St. Louis, Toronton, and Montreal 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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WeRAATI’S AHEBAD... 
in Metalworking 


The base is firming up... 


Week by week metalworking production is get- 
ting onto a more solid base for continuation of 
operations at or above present levels. 

Output already has regained much of the ground 
lost during the recession. It is a reasonable ex- 


] 


pectation that further advances will t 


occur in the 
months ahead. 
While the steel boom continues, steel people are 
of the opinion that not as much of the tonnage 
going to users is a hedge against a strike as they 
earlier had thought. Customers are chewing up 
currently substantial tonnages 
The betterment in so-called durable consumer 
goods, such as autos and appliances, is helpful 
to sustain metalworking output. But along with 
it is a real strengthening in orders for capital 
goods of various kinds. The demand for capital 
equipment promises to broaden and that will 
affect favorably the outlook for expanded pro- 
duction 
Steel warehouses have posted an overall gain of 
about 25% in business volume this quarter over 
quarter 1958, but this varies widely ac- 
cording to product and area 
Chicago and Midwest steel sales are booming, are 
running 40 ahead of last year. Cleveland i 
25 ahead of comparable 1958, the East Coast 
20%, and the South and West Coast 10% each 
Sheet is still the hot item with warehouses as 
well as mills, with structurals lagging behind in 
demand 
Materials handling equipment manufacturers re- 
port that while things are looking up from a very 


low recession level, orders still don’t “have much 


1947-1949=100 











1957 1958 
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zip to them yet.” Fork truck makers say inquiries 
have picked up considerably and orders are 
ibout 25% better than this time last year, but 
buyers are still hesitant. 

This holds true of conveyor equipment sales, too. 
Manufacturers report plenty of inquiries but too 
few orders to build up any kind of backlog 
There is quite a bit of price dickering in this 
highly competitive field, and customers are tend- 
ing to repair existing systems rather than buy 
new ones—at least until they’re further along on 
the road to recovery 

Electronics manufacture is booming, particularly 
on the West Coast, where companies report sale 
increases of anywhere from 10% to 50 ove! 
this time last year. Breakdown on contracts i 
about 60 military, 40° commercial 

Gray iron foundry bookings have gone up stead- 
ly since the first of the year. In January the 
industry was operating at 72.7 of maximum 
demand, compared with 67.1% in December, and 
further gains have been made in February and 
March. Improvements in the machine tool indus- 
try have helped boost sales 


Steel foundry bookings are now running at 61.5% 
of maximum demand—a sharp increase over the 
8.9% figure posted in February. This is the 
first time in 21 months that the rate has been 
above the 60% mark (70% is considered fairly 


good, and at 80% the industry is in clover). 


The pattern indicates a continued improvement 
through the rest of the year and peak bookings 


early next year, followed by a leveling-off at 
a substantial operating level. 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 
MAR FEB JAN FEB 
Esti- Pre- Re- Yeer 
mated liminary vised Ago 
Total 
Index 168 166 166 153 





Machinery .... 135 131 128 

Electrical 

Machinery .... 177 
104 

Other 

Transportation. 329 324 

Other 

Metalworking . 145 130 





in business 


MACHINIST INDEX 
AMERICAN 1947: Tere 
OF METALWORKING PRICES 


Re Year 
- ~ 158.6) 
Total index 


158.6 158.4 158.2 156.0 





Metalworking 
Machinery . 182.6 


Other Machinery 
exc, Electrical . 169.9 


Electrical 
Machinery 158.9 


Fabricated Metal 1956 | 1957 | 1958 











Products . . 148.7 





Rising employment joins the parade... 
number of unemployed is the lat- dations of a new business upswing. Results of 

of developments making for a growing optimism have already showed up in 

bright n outlook. Latest reports by the the consumer outlook. Federal Reserve Board 
Department of Labor show a drop of 300,000 in reports indicate consumers believe business will 
of jobless during March. have a good year—and consumer feelings about 
business play a big part in determining their 


+} 
( 


Seasonal factors were only partly responsible for 
the upturn in the number of jobs, and the pic- 
hould continue to brighten Another important factor to keep in mind is that 
consumer spending in general has been rising at 
an annual rate of $1 billion a month, without any 
big increase in installment buying. 


buying plans 


Average weekly hours of work have been rising 
recent weeks, and employees in manufactur- 
are now working about as many hours per 
week as they did before the recession As workers begin to feel secure in their jobs, 
Overtime work is also on the increase, and by the they will also feel less wary about buying on 
ame token slack time is disappearing. Any credit. And when they do turn to credit buying, 
further increases in output will probably lead they will be looking for new products. 
to rehiring of employees laid off during the busi- There is thus a lot of grass roots support for the 
lump. This rehiring process should help ecent upturn in capital spending. This continued 
dry up remaining unemployment pools. trength of consumer buying coupled with grow- 
The brightening employment outlook is already ing capital expenditure makes for a healthy gen- 
having effects that are likely to harden the foun- erai business outlook 





Lotest Preceding Yeor 


WEEKLY BUSINES INDICATORS Week Week pcs 
Busine Week Index of Activity (1947-49—100) * 150.2 149.9 122.5 
Stes got production (thousand tons 2,638 2,638 1,308 
Electric powe itput (million Kilowatt hours) 12,618 12,709 11,326 
Production of automobiles and trucks 169,246 155,171 87,780 
Engineering construction awards (Eng. News-Record, n $469.5 $338.2 $354.6 
MONTHLY BUSINESS INDICATORS — —- a 
Refrigerator! ale thousands of units) 256 287 206 
Vacuum cleaners sales (thousands of units) ate 243 370 265 
Washers sale thousands of units 288 331 238 
Household electric rang ales (thousands of 79 84 79 
Radio production (thousands of units) 1,125 1,526 1,027 
relevision produc tion (thousands f 437 415 434 
Gear sales index (1947-49—100 218.6 145.5 175.3 
lers ind hipments, 1947-49—100) 127.4 137.0 57.9 


Foundry equipment new ord 
* Seasonally adjusted 
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6) HOY 


It pays to rely on a specialist... 


Even good oils and greases can miss 
the mark without the skill 
and experience that come with a Mobil 


Program of Correct Lubrication 


More and more manufacturers are discovering what 


¢ 


lubricat 


ion can do in the hands of a spee alist! 


And there’s only ome lubrication specialist with so 
much background experience protecting and serving 
industry Mobil! 

With a Mobil Program of Cerrect Lubrication you 


ir ils and greases. You get the 
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services of a Mobil lubrication engineer who works 


closely with your plant engineer. He will set up a 


lubrication timetable for every machine in your shop. 
He'll make cost-cutting lubrication maintenance rec 
ommendations provide laboratory service when 
needed even initiate in-plant training courses for 


your plant personnel 

These services are just a part of this comprehensive 

program. Together they can sharply reduce manu- 
facturing costs, Improve production 

Why rely on “hit or miss” lubrication when you 

can call on a specialist who can draw on over 93 years 

Make it Mobil Correct Lubrication 
) protect 


your plant 


COMPANY 


CIRCLE 261 READER SERVICE CARD 





etaining rings in a multitude of shapes and sizes 
h are speeding assembly and cutting production 
costs of a host of industrial and consumer products. 
A leading manufacturer of these efhiciency-improv- 
ing parts recently greatly expanded the range of 
applic itions for retaining rings by adding a com- 
plete line of standard and special rings of Armco 
PH 15-7 Mo Stainless Steel 
By taking advantage of the ultra-high strength, 
spring properties, good corrosion resistance and high 
New steels are nt properties of this unique metal, they 
born at now produce retaining rings with performance char- 


acteristics heretofore unobtainable at reasonable cost. 
Armco 


Their new PH 15-7 Mo rings have the necessary com- 


bination of streneth and durability for economical 


| 
service in chemical. food and beverage machinery: 


aircraft and missile components; units lor mue lear 


How Armco PH15-7 Mo Stainless Steel 
Helped make a good product better 


reactors, appli neces; marin equipment; and other 


applications subject to severe service conditions. 


Simplifies Ring Production 


The simple heat treatment and good fabricating 
characteristics of Armco PH 15-7 Mo facilitate man- 
ufacturing operations All types and sizes of rings 
can be produced because PH 15-7 Mo is available 
in sheets, strip, plates, bars and wire, ine luding spe- 
cial cold drawn sh ipes that « omple tely eliminate some 
produc tion ste ps 

Consider the design and production advantages 
you can achieve with Armco PH 15-7 Mo or one of 
ts companion grades of precipitation hardening 
stainless steel, Armco 17-14 PH or 17-7 PH. Let us 
send you complete information. Just fill out and 


mail the coupon. 


ARMCO STEEL CORPORATION 

1939 Curtis Street, Middletown, Ohio 
Send me complete information on your specia 
pitation-Hardening Stainiess Steels. We are 

them for 

NAME 


MPANY 


ARMCO STEEL 


Division « Sheffield Division « The National Supply Company « Armco Drainage & Meta! Products 
¢ The Armco International Corporation « Union Wire Rope Corporation * Southwest Stee! Products 
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Into a Whirl, If Not Into Orbit 


Seven military test pilots have been selected to 
undergo training as the nation’s first astronauts 
One of these men eventually will be picked to 
ride the first U S manned satellite into orbit 
around the earth. 

These men are to have the science-fiction name 
of Mercury Astronauts, because Project Mercury 
is the appellation chosen for this man-in-space 
venture. It is a safe bet that it won’t be long be- 
fore every American city, town and village will 
have its full quota of junior astronauts, who will 
be imagining themselves riding in orbit 100 miles 
above the earth. 


Sounds fascinating... 


doesn’t it? But just as glamorous in its own way 
is what’s happening to put metalworking tech- 
niques into a whirl, if not into orbit. And most 
of it has to do with aircraft, missiles and astro- 
nautics. 

New and strange terms are popping up all 
around. We hear about “high-energy rate form- 
ing” and about “roll extrusion” and about “ex- 
plosive forming.” “Electric blanket brazing”’ is 
a new process hardly more than out of the devel- 
opmental stage. And many of the new techniques 
with unfamiliar names are being devised through 
sheer necessity to solve difficult problems in 
manufacturing so-called “hot planes.” 


Despite opinions to the contrary... 
some plane production men have expressed the 
conviction that the “high-energy rate” philos- 
ophy should be applied to machining; and when 
it is, it will revolutionize things. Because of the 
tremendous cost of high-alloy materials needed 


nd space vehicles, the manufacture of 
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chips is being eliminated as much as possible 
Thus costly machining time is being cut down 
and expensive materials conserved 

What’s happening currently is merely a cur- 

in-raiser to what is coming. Much production 
equipment required to make aircraft and missiles 
is not yet even designed. Lathes with much 
greater swing and travel, for one thing, must be 


t. And other conventional machines will have 


uilt 
to be increased in size. Along with being bigger, 
these machines will have to possess much greate! 

gidity 

The new materials—ceramics, plastics, heat- 
resistant steels—will tax the ingenuity of pro- 
duction men not only in forming and machining 
methods, but also in the extremely close toler- 
ances demanded. Accuracy in missile work is es- 
pecially critical and necessitates tolerances un- 


heard of in aircraft production 


Electrical discharge machining... 

is being thought of in terms of making large 
complex forging dies. High interest is being 
generated in machine tools capable of simultane- 
ous multiple-end turning, boring and drilling 
certain large components. 

Radical changes in metalworking production 
techniques thus are coming swiftly, mainly be- 
cause ways must be found for solving the un- 
olvable. These new processes will edge or shove 
out the old. It is just a matter of time 

So whatever part of Metalworking you may 
be in, keep your eye on what is taking place in 
the aircraft, missiles and space vehicle indus- 
tries. For the sake of your own future, you can- 
not afford to ignore this fascinating, ever-chang- 
ing parade of new developments 


wrteair 


EDITOR 














..-.- When it's setup ona 
BRYANT GRANITE 
SURFACE PLATE 


Patented, "head of the grain”’ finish gives Bryant 
Surface Plates surface-wide wear resistance. 
Unequalled true quartz granite has clearly de- 
fined flatness, measured by auto-collimator. 
Choose from a wide range of standard and 
special sizes, available with modern welded- 
steel stands. 


...whenit's checkedona 
BRYANT PRECISION 
THREAD GAGE 


The Bryant B-21 Bench Gage checks parts with 
internal and external threads in all tolerance 
classes to 5” diameter, checks parts with special 
grooves, snap ring or O-ring grooves, checks 
squareness of face (attachment illustrated) and 


concentricity of diameters—and does it 8 to 
10 times faster! The B-21 is not threaded into 
the part, instead uses interchangeable, station- 
ary and movable gaging segments which far 
outlast ring and plug gages. An accurate, visual 
check to full limits of pitch diameter eliminates 
the element of ‘feel’ in inspection of precision 
parts. A full complement of standard and special 
accessories makes the B-21 Bench Gage indis- 
pensable to product quality control. 


agai bat Bae 8 
EX-CELL-O 


FREE FACT-FOLDERS—Engi- FOR 


neering data and prices on - e PRECISION 
the full line of Bryant In- 
ternal and External Thread CORPORATION 


and Groove Gages. Also— GREENVILLE PLANT, 945 E. SATER ST, GREENVILLE, OHIO 


the full story of Bryant Gran- EX-CELL-O PRECISION PRODUCTS INCLUDE: MACHINE TOOLS © GRINDING AND BORING 


ite Surface Plates: get all the SPINDLES « CUTTING TOOLS + RAILROAD PINS AND BUSHINGS «+ DRILL JIG BUSHINGS 
: TORQUE ACTUATORS « THREAD AND GROOVE GAGES + GRAMITE SURFACE PLATES 


facts before you buy! AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 
y y 
59-B-12 








Lets destroy some 


MYTHS about 
SKIN DISEAS 


By Anderson Ashburn. managing editor 


Skin irritations that require med- 
ical attention are a major problem 
in industry. Estimates vary, but gen- 
erally place them at 50 to 75% of 
all compensation cases. A consider- PREVENT 
able folklore has grown up around 
this situation. 
Among the myths may be cited ADVERSE SKIN EFFECTS 
the belief that cutting oil causes 
most cases of dermatitis, that hot 
weather makes it worse, that any DO 
ease of skin disease is the result of 
on-the-job exposure. WORK GARMENTS SHOULD BE WASHED with reasonable frequency — not less 
A recent study by the Industrial than once a week 
Hygiene Foundation of America, Inc, 
aimed at getting a truer picture, in- 
dicates: 
*About 9 out of every 1000 persons 
in the manufacturing industries are 
likely to have industrial dermatitis 
each vear REPORT TO YOUR FOREMAN at first sign of skin irritation. Get treatment 
*About 3 of these will be due to pet- promptly for all cuts and scratches 
roleum products. 
*If the rates are figured for produc- 


tion workers alone 12 out of every DO NOT 


1000 will be affected and 5 of the 12 DO NOT WEAR CLOTHING THAT HAS BECOME SOAKED with cutting fluid 
will be due to oils and greases 





F A PROTECTIVE HAND CREAM IS USED. apply before starting work and after 
each periodic washing 


WHEN HALTING WORK TO EAT or at end of work shift, cleanse hands and arms 
thoroughly with mild soap and warm water using soft brush when needed 


. UTTI FLUID itting i il drai 
IHF makes a pilot study DO NOT CONTAMINATE CUTTING FL by spitting into oil pan or drain 


The basis of these conclusions is a DO NOT USE ANOTHER EMPLOYEE'S TOWEL, wipe cloth or brush. Maintain 
pilot study made by IHF, operating 
under a grant from the American 
Petroleum Institute. The complete DO NOT WIPE HANDS OR ARMS WITH WASTE as the skin may be scratched by 
report has been published in the metal particles in the waste or on the skin 
American Medical Association’s Ar 
chives of Industrial Health, Vol 17, 


pp 259-272 


clean ones for your personal use 


GASOLINE. KEROSINE, NAPHTHA, turpentine and similar solvents MUST NOT 
BE USED for removal of oil or grease from the skin 

Some sources have placed de1 
matitis as high as 70% of all indus- 
trial diseases, others have cited it as 


Prepored for 
Users of Petroleum Products by 


INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, INC. 


} 


relatively infrequent with an inci- 

dence of about 1%. These examples 

of entirely different approaches to 

the problem are typical of the con- 

fusion that has existed and the need 

for an impartial study. Wall card carries advice . . . of Industrial Hygiene Foundation to workers, 
The IHF study was based on 36 will soon be available from almost any oil company 
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The right way 
and the wrong way 
to wash at quitting time 


’ ho 
tical base 
attention was given to find 
ing and reportir 
cast of industr 
fortunately, not all the plant 
complete report on non-occupa 
tional cases. In three plants, no off- 
the-job ca were while 
In one 


nor 


an 
twice that of mer 

Age was not reported in this study, 
previous data have indicated a 
among young worker 


but 
higher 
In view of the common feeling 


rate 
that many case matitis result 
from cutting o1 1e Foundatior 
found that published reports ranged 
0.5% to 43 was 


from , Special care 


108 


HERE ARE 12 RULES TO FOLLOW IF YOU 


1. Work garments should be washed with 
' ble freq y. Workmen should put 
on clean working clothes weekly, more fre- 
quently if necessary. Splash guards fast- 
ened to cutting machines and the wearing 
of impervious armiets have been found 
effective in affording protection from flying 
chips and oil spray. Such guards should be 
made of oil-proof material and should not be 
permitted to become dirty, loose, or rag- 
ged. 





2. Before starting work, at lunch time, 
ond when quitting work wash with mild 
soap and warm water, generously used. 
Difficult-to-remove dirt should be loosened 
with @ soft brush. Do not use soaps that 
contain harsh cobrasives. They may increase 
the chance of skin irritation. If a protective 
hand cream is used, apply it before start- 
ing work and after each periodic washing. 


3. Gasoline, kerosene, naphtha, turpen- 
tine, and similar solvents must not be used 
for the removal of oil or grease from the 
skin. Such solvents defat the skin ahd may 
thus cause dermatitis or aggravate exist- 


ing skin disease. 


n the cause of each 
luction workers the 
incidence ‘f cutting-oil dermatitis 
was 0.32% 
On the basi f th 
Foundation estimat that 


000,000 employees in the n 


study, the 
with 16, 
1anufac 
there are 128.000 


turing industrie 


occupational dermatitis cases each 
60,000 would be due 
to petroleun Of these 
41,000 could be tr to 


compound 


* and about 


cutting 


Does cutting oil cause dermatitis? 
this 
d the 
opin 
vy the 


IHF 


In seeking the answer to 


the writer 


+} 
ine 


of API for 


rent of Labor points 
et Almost 
cling to the skin 
left on 


the Departn 
every 
ubstance th: an 
nay produce dermatitis if 


long enough, even water.’ 


the skin 
Straight 


re mineral oils are gener 


illy free from bacteria as produced 


and non-soluble cutting oils are un- 
favorable for the growth of bacteria 


Trouble with these oils can generally 
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4. De not use another employee's towels 
or wipe cloths. Each employee's personal 


5. Employees should be particularly care- 
ful to protect their clothing from becoming 
socked with cutting fivid. 


6. The filthy practice of spitting into oil 
pdns or drains should be absolutely pro- 
hibited. Discharges from the mouth and 
throat always contain bacteria which will 

inate the cutting fluids. If necessary, 
cuspidors should be provided for the machine 
operators. 





7. Every cut and scratch should receive 
medical attention. It may be the beginning 
of a troublesome infection and the worker 
should be sent to the First Aid Room or to 
the plant physician for treatment. 


8. Since most machine tool plants reclaim 
their oil, the constant removal of the metallic 
particles from the cutting fluid is necessary 
to avoid injury to the skin. Ordinary filtra- 
tion and centrifuging machines are not al- 
ways able to remove the minute metallic 


‘ 


be traced to lack of cleanliness on the 
part of the worker and to bacteria 
normally present on the skin 
But 
tives into oil, it is a different 
All soluble oils « 


and may contain 


when you start putting addi 
story 
ntain emulsi- 
coupling 
agents and other additives. In addi 
tion, the user may add his own in- 
hibitors and the oil 
Additives are not limited to soluble 
oils, of with a wide var 
of activators added to the non-soluble 


fiers, 


germicides to 


course, ety 
ols 

These additives may vary 
but in combina 


fron 


harmless to toxic, 
tion with one another, you soon reach 
a point where no one can be sure 
what new 
contains 
As soon as used it is 
accumulate metal slivers 
Even if the oil is adequately filtered 
workman may wipe his 
waste that contains 


compounds the mixture 
the oil 
likely to 
a careless 
dirty 
Minute abrasions caused 


ers admit bacteria fron 


hands on 
such slivers 
by these sli. 
the surface of the skin 

It is that 
can grow in many types of soluble 
cutting oils containing additives par- 


well known bacteria 
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WANT TO AVOID DERMATITIS IN YOUR PLANT 


fragments which may harm the skin. Where 
centrifuge or filter equipment is not avail- 
able, heating will reduce the viscosity suffici- 
ently to allow the metal to settle to the 
bottom of the container. The frequency of 
reclaiming the oil may vary in different 
plants or with different conditions. Certainly 
these metal chips should not be permitted 
to accumulate in the oil. 


9%. Used cutting oils may be sterilized by 
heating. However, the practicality of this 
method depends te some extent on the 
ability of the particular oil to withstand 
prolonged heating without serious deterior- 
ation. Sterilization temperatures range from 
140°F to 180°F and the interval required 
varies from 30 to 60 minutes, the longer time 
being for the lower temperature. 


10. In the further interests of good house- 
keeping, it is suggested that a regular sched- 
ule of cleaning be set up for machines on 
which cutting flvids are used, and all sedi- 
ments and deposits of old lubriconts re- 
moved. Where oil is likely to accumulate on 
the floors, it may be advisable to provide 
floor boards or catwalks to prevent the 





ticularly when water has been added. 
Periodic sterilizing of the oil by heat 
is not a popular solution to the prob- 
lem for most plants. Hence the desire 
for a suitable germicide 

The original germicides were usu- 
ally based on phenol. Excessive con- 
ntrations of phenol (carbolic acid) 
Phenol] 
also charged with causing corro- 
and interfering 
lubricating properties of the 


likely to irritate the skin 
r 

ion of machine parts 

tn the 


tended to make o con 
about 


developments 


autious germicides, 


recent have 
iat are claime 
ctionable prop- 


of phenol 
Key to prevention 
There a 
it reliable ge 


centration will 


growing body of evi 
rmicides in the 
inhibit the 
f bs hazards 
in concentrated form they 


luce chemical burns 


ria w'thout 


tting oll aione wil! not 


There will 


problen 


eria on ne verag 
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worker's feet from coming inte prolonged 
contact with the oil. 

11. Posters, placards, and warnings stres- 
sing the importance and details of good 
skin hygiene are helpful when judiciously 
displayed about the plant in strategic oreas 
and washrooms. They should complement, 
not replace, direct supervision. 

12. The human respiratory system is easily 
irritated. Therefore, avoid breathing the 
vapor or spray from any oil or solvent even 
for a short time. 





A NOTE ABOUT 
DERMATITIS CONTROL 


These 12 rules are from the manual 
“Good Plant Practice for Workers Using 
Petroleum Products,” prepared by the 
Industrial Hygiene Foundation of Amer- 
ica Inc. Copies should soon be available 
from most suppliers of cutting oils. 
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worker fails to exercise proper per- 


sonal hygiene 


IHF’s 12-point program 

The 12-point program proposed 
by IHF is a of the 
sures that have proved effective in 
the past. Implementing the pro- 
gram is basically a personnel prob- 
lem. “It 
the IHF 
‘that it 


summary mea- 


been suggested,” says 
on plant practice, 


has 
manual 
wise to stress im- 
the worker 
paid for 
the machine 


instructions, and (2) 


would be 

personally at the time 
hired that he is 

duties: (1) to operate 


two 


according to 


to wash thoroughly according to 


instructions before and after the 
operation.” 

The program must be 
under the but tactful 


[ ible person 


pursued 
uper- 
“Em 

their 


} 
ciose 


Vision O| a re 
will 
thor- 
oughly done 
Clean the worker, too 
While the 











Possible results 

of right and wrong 
attention to 

skin abrasion 


sponsibility for management to be in- 
formed on the toxic content, if any, 
of the oils used and of the com- 
pounds added to the oils in the 
plant 

Unless the employer supplies wash 
hot water, suitable’ skin 
and towels, he cannot ex- 


basins, 
cleansers, 
results from a drive on 


pect to get 


personal cleanliness. 


Keep the oil clean 
Finally, keep the 


clean as possible. Do 


cutting oils as 
this 


machines on 


first by 
thorough cleaning of 
chedules to eliminate breed- 
ing grounds of bacteria, and by elim 
| leaks that lubri 
oil to mix with 
keep bacteria 
the oil by 
regular inter 
by add 


regular 


permit 
cutting oil 
from ac 
sterilizing 


ti 
inating 


ondly, 
umulating in 
oil with heat, at 

; by changing the oil, or 

reliable germicide 

With these 
backed by careful 
to all cuts and scratches, you won’t 
eliminate dermatitis completely. But 
you can be sure that most of the 
] contracted at 


measures, 
attention 


preventive 


medical 


é will have been 


ne and not at work. 





HERE ARE METALWORKING’S CAPITAL SPENDING PLANS 


(Millions of dollars) 


Machinery 
Electrical machinery 
Autos, trucks, parts 


Transportation equipment 
(aircraft, ships, RR) 


Other metalworking 
ALL METALWORKING 


1958 1959 1958-59 
(Actual) (Planned) % change 


Preliminary plans 
1960 1961 1962 








$915 $986 + 8 
459 532 +16 
558 709 +27 
370 440 +19 


+21 
+15 


723 
3025 


$1036 $1044 $1068 
591 532 532 
730 679 740 
343 326 326 


838 
3494 


908 
3489 


941 
3651 


Metalworking holds the spotlight 


America’s metalworking firms are 
going to spend almost 15% more for 
new plant and equipment this year 
than last—$3.542 billion as against 
$3.025 billion, putting a solid floor 
under an expected rise of the U S 
economy to new highs in the next 
year or two 

Not only that, U 
whole plans to increase its capital 
spending by 7% over 1958 before the 
year is out—from 1958's $32.091 bil- 
lion to $34.209 billion. 

And more significant: the 
retalworking ndustries plan to 
on cap 
1959, ac 
plans of 
the Mc 


ent of Economics 


S business as a 


even 


pend mor } ) next year 
they are in 
ninary 

urveyed by 

De partn 
ine é ne same time 
about 1% 
noteworthy be 
Hill 
that the 
the m« 


low 


its spending 
particularly 


e the McGraw 


traditiona 


urvey has 
farther 


re they 


y shown 


ide 
aller com 
re toward 
tal spending than 

the larger ones 

Particularly noteworthy among the 
five major segments of metalworking 
is the intention of the automotive in- 
dustry (autos, trucks and parts) to 
spend 27° more this year on new 
plant and equipment ($709 million 
vs $558 million) than last—reversing 
a downtrend since that industry's 
sales and production began to decline 
in 1956. Next year to pre 


accoraing 


110 


liminary plans, the automotive in 
dustry will increase its capital spend- 
ing (about 10%), will ta 
per off slightly in 1961, then again 
increase its outlays for new plant and 


1962 


still more 


equipment in 
“Other metalworking” firms an- 
ticipate metalworking’s second larg 
est (after capital spending 
boost this 21% rise from 
1958’s $723 million to $875 million 
In 1960 these industries expect to up 
their outlays another 7%, in 1961 
to cut back about 4% (but these are 
preliminary esti 
mate and to decrease 
spending again, by about 7% in 1962 
The transportation equipment in- 
dustry (aircraft, ships and railroads) 
will increase its spending 19% this 
vear ($370 million to $440 million 
over 1958. But in 1960, preliminary 
plans indicate this industry will cut 
its spending back about 12%, then 
cut back another 4% or so in 1961 
ind hold that figure in 1962 
Electrical machinery manufactur- 
ers plan to up their spending on new 
ind equipment 16% this vear 
over 1958 ($532 million vs $459 mil- 
on). In 1960, they plan to spend still 
another 10%, in 1961 cut their 
spending 10% back to 1959 levels and 
hold to that figure through 1962. But 
I such far-advanced plans 


ually on the low side 


autos) 


year i 


traditionally low 


remember), 


] 


plant 


will 


ere again 
are us 

Machinery makers themselves plan 
spending in- 
metalwork- 
this year over 


the smallest capital 
of the five 
up 8% 
ion against $915 mil- 


rease of any 
ng categories 


1958 ($986 mill 
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But 1960 will see another jump 
1961 and 1962 more slight in- 


ion) 
of 5%, 
creases 

Thus metalworking as a whole will 
show a 15% increase in capital spend- 
ing this year over 1958, 3% more 
next year, a 4% drop from 1960 in 
1961, and will stay about that level 
in 1962. But again, these are his- 
torically low two-or-three-years- 


ahead estimates 


Better sales this year 

The metalworking industries this 
year expect to do anywhere from 2% 
(transportation equipment) to 19% 
(autos, trucks and parts) more busi- 
ness this year than last. The others 
nery 9%, electrical machinery 
and “othe1 
And without exception they 
ales to take a tremendous jump in 


nach 
metalworking” 5‘ 
expect 


the 1959-1962 period. 

Keeping pace with an expected fast 
rise in plant and equipment outlays 
and sales over the next four years 
will be mushrooming expenditures 
for research and development. 

It is interesting to note, according 
to the McGraw-Hill survey, that 
manufacturing industries will spend 
more money on modernization than 
on expansion from here on out 
through 1962. This year, for instance, 
1achinery manufacturing indus- 
68% of its capital 

replacement and 
modernization, only 32% to expan- 
sion. The figures for this industry 
from 1960 through 1962 are 75% for 
ion, 25% for expansion 


the n 
try will devote 


goods outlay to 


2°°" 


nodernizat 
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..» AND HERE’S WHAT ALL BUSINESS WILL SPEND 


1958 1959 1958-59 
(Actual) (Planned) % change 1960 
$9761 $10,742 + 7% $10,448 


Preliminary plans 
1961 1962 
$10,265 $10,444 





ALL MANUFACTURING 


Petroleum 
Mining 
Railroads 


Other transportation and 
communications 


Electric, gas utilities 
Commercial 
ALL BUSINESS 


32,091 


4819 5338 
394 409 
754 777 

3899 4195 


6182 
7534 
34,209 


6088 
7041 


+11 


4 
3 
8 


5363 


342 
816 


4381 


5974 
7609 
34,263 


5441 
286 
800 

4346 


5723 
6772 
32,883 


5609 
271 
864 

4363 


5952 
6095 


32,833 


as capital spending outlook brightens 


Electrical machinery manufactur- 
ers will spend in 1959 58% 
ernization, 42‘ for expansion—in 
1960-1962 59% for modernization and 
41% for expansion 

Automotive industry, 
expanded the 
1955, devote only 
to expansion 
modernization 


for mod- 


already over- 
days of 
10% of its 
this year, the 
For the 1960- 
62 period, the ratio will 84% 

of modernization 
Transportation indus- 
railroad equip- 
a 66°% to 34% 
» 30% 


from boom 
will 
money 
rest to 
be to 
16% in favor 
equipment 
snips, 


(aircraft, 


try 
ment) will have 
this year, and a 70% t 
the years 1960-1962 
“Other metalworking” 
spending 63% 
on 
modernization thi 
1962 pe 
outlay 


ratio 


ratio in 


industries 
of their capital 
replacement and 
Ss year, in the 1960 
of their 


ire 
goods money 
riod will spend 65% 
on modernization 

All manufacturing industries com- 
bined of their out- 
) modernization in 1959, and the 
in 1960-1962 

Summing up: capital goods spend- 
ing is beginning what appears to be 
a long, steady upward climb after a 
prolonged period of recession. Em- 
phasis will be on modernization and 
replacement, rather than on expan- 
sion. Sales by user industries will 
keep pace with modernization over 
the next four years, and increasing 
outlays for research and develop- 
ment promise that the years after 
that will be ones of Steady growth 
as the results of research reach the 
production stage in the form of new 
products and processes. 


are devoting 65% 
lay t 


ame 
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even greater in 1960 


...and total U S investment in 
new plant and equipment will be 


BREAKDOWN OF BUSINESS’ SPENDING PLANS 


INDUSTRY 

Iron & Steel 

Nonferrous Metals 

ALL METALWORKING 
Machinery 
Electrical machinery 
Autos, trucks, and parts 
Transportation equipment 
Other metalworking 

Chemicals 

Paper & Pulp 

Rubber 

Stone, Clay & Glass 

Petroleum Refining 

Food & Beverages 
Beverages 
Food 

Textiles 

Miscellaneous Manufacturing 

ALL MANUFACTURING 

Petroleum industry 

Mining 

Railroads 


Other transportaticn and 
communications 


Electric, gas utilities 
Commercial 
ALL BUSINESS 


1958 
Actual 
$1,217 

510 
3025 
915 
459 
558 


1959 


Planned % change 


1180 
428 
3542 
986 
532 
709 
440 
875 


636 


498 
698 
783 
170 
613 
321 
835 
10,472 
5338 
409 
777 


1958-1959 


3 
-16 
“15 
8 
-16 
+-27 
+19 
+21 
5 
+10 
+23 


4 ~ 
Swtrt env @Weuw yu 


“NN 


Preliminary Plans 


1960 
$1,274 
368 
3651 


145 
574 
324 
737 


5363 
342 
816 

4381 


5974 
7609 
34,263 


1961 


$1,032 


383 
3489 
1044 

532 


326 
908 


203 
478 
750 
702 


578 
326 
749 


544) 
286 
800 

4346 


5723 
6772 


32,883 


1962 


1032 
394 
3494 
1068 
532 
740 
326 
838 


587 
223 
486 
765 
692 


559 
342 
784 


5609 
271 
864 

4363 





Classic Whitworth method... 


spots three plates against each other in alternate pairs. 
the contact will approach a straight line 


worked together, 


After No. 2 and 3 have been 


Whitworth was only partly right 


By R J Rahn, research engineer, 


Rahn Granite Surface Plate Co, Dayton, O 


Twisted plane results .. . 


When opposing 


I et hn 


corners are 


cally this is a form 


high 
of a hyperbolic paraboloid 


low or 


Sir Joseph Whitworth’s three-plate matching system has been a 
classic method for producing flat surfaces for 119 years; yet it is 
incomplete. In 1840 the toolmaking art was not advanced 
enough to see the error, but now we can see how this established 
method, if followed literally, might easily produce sections of 
spirals instead of flats. 


Th Whitworth system has been al 

accepted without 
day. A search of the 
Congre unearthed 34 
mention 


most universally 
question to thi 
Library of 


} 
+ 


books that 
resentation before the 
sociation for the Advance 
in 1840, one refer- 

as 1953 (AM 


» others 
of col 
they 


When 


up to 


a true plane, equal 
quantities must be taken in both 
from corresponding places. When 
this has been done with all the skill 


the me 2 


bring them to 


hanic may possess, and No. 2 
to agree, the next 
No. 1 to both, ap 
m in immediate suc- 
to compare the impres- 
re lies in 

» two, which is the 

ion of the true plane 
med that No. 1 is now 
than either of the 
therefore to be again 


odel, and the opera 


are found 


getting 


What's wrong 
Th been tested in ex- 
any new 
for fallacies. Three 
fF wood were worked 
ling down two op- 


ory na 


just as 


| 7 1A in 
1 each about 1/16 in 


Then the Whitworth method was ap- 
proximated by spotting the surfaces 
with carbon paper and sandpapering 
the spots that showed contact. When 
each piece showed fairly good con- 
tact with the other two, the result 
not three planes, but three 
twisted planes 
We called these blocks “wobble 
planes,’ because they really wobble 
on a flat surface. All are alike. Any 
one can be turned over and placed 
on another so corners marked H (for 
high) on one plate will contact cor 
marked L (for low) on the 
Plates can be turned end for 
end without changing the situation 
But did Sir Joseph err 
Any cross-sections parallel to an end 
or side show straight lines. But sec 
taken the: diagonals 
show error. A 
uniformly 
LL 


Ate 


was 


ners 
other 


where 


tions across 
the 
along any diagonal HH is 
and a section along 


Line 


clearly section 


any 


LL 


concave, 
uniformly convex 

line HH perfectly. 
Now the error 
the cure is obvious. One 

addi Whitworth’'s 
would have resulted in three perfect 
in spite of the fact that he 
1840. Here is 


that the cause of 
simple 
tion to method 
planes 
had no instruments in 
our addition: 

After 


spotting 
LLInls 


ompleting the first cycle of 


and scraping the three plates 
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} 
Wil 


Three matching planes... 


by the Whitworth method, prepare 
a partially finished straightedge of 
length equal to the diagonal. Com- 
pare this straightedge to any of the 
three plates and note which diagonal 
is convex. Spot and scrape the edge 
of the straightedge to fit this convex 
diagonal. Now spot and scrape each 
of the three plates all over to fit the 
straightedge. Of course, all three will 
fairly uniformly con- 
not the re- 
excess material, since 


now become 
This 


al of any 


vex does involve 
mov 
so produced will be 
than two corners al- 
ready too low. Next repeat the Whit- 
worth process ex- 
Again rescrape the straight 
the diagonal. The 
diagonal be determined 
spin test. A _ perfect 
will spin at the 
the convex diagonal and pivot at 
diagonal 
(either 


+} ] . 
ne iow corner 


no lowe! the 

as originally 
plained 
to 
convex 


edge convex 
can 
by using a 
straightedge center 
on 
the ends concave 
When the plate is uniform 
convex, concave, or straight) and the 
traightedge is a perfect fit, the 


traightedge will pivot at a point ap- 


on the 


proximately 1/5 of the length from 
opposite end to that being 
pushed. Now continue, alternating 
the Whitworth process with the Rahn 
straightedge technique until each of 
three plates completely spots 
each of the other two, and the 
straightedge also spots both diagonals 
We can now be sure 
correct planes.” 


the 
Lrit 


+ 


the 


of each plate 
we have three 
Better equipment 

With 1959 much 
simpler method A 
straightedge comparator can be made 
by mounting a ten-millionths indi- 
cator at the center of a bar equal in 
length to the diagonals of the plates 
Small pads can be placed under the 
ends so the bar will set on any sur- 
face. Readings can be taken on the 
two diagonals of a plate, and the in- 


instruments, a 


can be used. 
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fit together with L corners touching H corners 




















Best modern method... 


ten-millionths 


is to check with a 


beam from ends of diagonals 


dicator can be adjusted so the read- 
ings are equal but opposite in sign 
This establishes zero for the plane 
Now the be worked 
down by the most convenient meth 
and the Whitworth method can 
continued 

With square plates, the 
easier As 
another, the ¢ 
with one plate turned 90 
H corners 
gether to eliminate the twist 

This is a valid objection to Whit- 
worth’s system in theory, but does it 
have any practical value? Consider 
a 4x8-ft that is rough-ma- 
chined Even a good 
planer twist; 


corners can 


od, 
be 
solution 1 
one plate is matched to 
rocess must be repeated 
This puts 
‘ 


together and L corners to 


effect 


surface 


on a planer 


may have some and 


10 
| 


Diagonals will match... 
because they are curved equally. This error can be 


with 


indicator. Pads support 


most planers worn more at the 
centers of their tables. The 
ation may be small as plane! 
ances go, but it may be large in terms 
of plate tolerance. Once the twist 
is produced, it can never be 
ered and removed by following 
Whitworth method exactly 

It is ironical that the Whitworth 
method has been considered perfect 
19 years, in which 
have 
been found 


are 
devi 


toler 


discov 


the 


the past 1 


7 
auring 


cast-iron surface plates been 


tandard, 
wanting 


only 


granite 


has 
that 
superseding 


and 
now surface 


plates are cast-iron 


plates. However, many iron plates 
are still in use, and knowledge of the 
test for twist 


diagonal comparator 


may still be of value 


caught 


| straightedge comparator 





3 Billion volt cosmotron 
75 ft diameter 





30 Billion volt proton synchrotron 
(8492f¢t diameter) 


Brookhaven Synchrotron e larger than a football field ' ppe e bent, are spaced sround the circumference 
yr eg 


’ 


ind ; ircuit. Guide magnets, 


Big copper coils bent 


By George W Levally, 
electrical engineer 
National Electric Coil Co 
Div of MeGraw-Fdison Lo 
Columbus, Ohio 


400 tons of copper coils are being 
built into a 842-ft-dia circle of elec- 
agnets for Brookhaven National 

’s new Alternating Gra- 

{ient Synchrotron. These will confine 


e proton beam in the relatively 
all cross-section vacuum chamber 
huge particle accelerator will 
an energy potential of 25-30 
lectron volts, and will be the 

\ s largest unit of this type 
Lapover clamp die for tovetl nd dine the turns of the magnet 
harde “ striy cil ccurate, Draw bend was made without wiper eee — , ae 
their rectangular shape was 
job because of the precision 
\fter the extruded pure 
were bent edgewise, the 
il hole could not bs 
out of round, and 
id to be maintained within 
Thickness of the bars at the 
was increased to 0.920 


¢ 


a , 
1er edges of the smallest 


* 


. 


the forming operations, 
reduced to 0.875 in. again 


pends was unusual 

were draw bent, 

clamped to a rotary 

form with no mandrel or 

applied. Springback was con 

by overbending slightly. The 

ig form was spiit horizontally 

Bend was made to preset. adjustabl o : fe ' the top piece could be spring- 
clamned at e st sida ' j l led to simplify removing the 
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CROSS-SECTION-CENTER OF BEND 


775 


75 | Milled off 
OfrJ 


_ ~~ 
After milling 


BEFORE BENDING 
AFTER BENDING 


Coils are soft pure copper, which simplified overbend allow buildup at the bends to compensate for bulging at the in 


inces to control springback. Final operation was milling inside- side corners 


for Brookhaven Synchrotron 


work after the bend was made. Lap- 
clamp and pressure dies held 
two parts of the bending form 





‘mly together. 

Coil bending was done at National 
Electric Coil Co’s plant in Columbus 
on a No. 2 Pines hydraulic bender. 
Distance between bends was meas- 
ured with pin gages between a fixed 
block on the machine bed and a stop 
block that was clamped to the work. 





Individual turns were assembled to 
build up a complete coil. Uniform nesting 
of turns was made possible by accurate 


bends 





Kaiser bids for commercial forgings market 


Up to now, 90% of aluminum forg juality and lower overall] net cost 
ngs have been produced for manned _ of finished parts 
aircraft, missiles and other defens« Modern press equipment and new 


precision or impact forgings. Impact 
forgings can be made in sizes up to 
16 in. dia by 60 in. long 

of Kaiser’s $5-million expansion pro- 


projects. Consequently, from a high techniques have gotten the price 
gram has added three new Bliss hy- 


point of 200-million lbs a year, the some aluminum forgings down to 60- 
is now down to 50 million 70¢ a pound. Other forgings, such as iraulic presses of 3000, 5000 and 8000 

forcing producers of forg those of the no-draft variety, will tons capacity—all equipped with ad- 

cost much more, of course, but they vanced electronic controls so that 
Aluminum & Chemical eliminate expensive or “impossible” forging conditions can be worked out 

las Just expanded its Erie, Pa, machining jobs by the process engineer. And forg- 
onfident that it can sell the Kaiser’s expanded and modernized _ ing results are precision controlled 

of aluminum forgings to com Erie plant can now provide full lines regardless of an individual operator’s 


isers on a basis of price, of draft-free, low-draft 


look for commercial markets 


commercial, ability 
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Application of the Laws of Chance .. . Fig. 


1—To get a meaningful picture of how well a ma 
chine can make parts within tolerance, we must take 
enough samples (63 pes here) and measure them in 
fine enough increments (0.0001 in. in this case) 
Fig. 2—The distribution of actual part dimensions 
produced is hidden when we measure the same lot in 
too coarse a manner (0.001 in.) Fig. 3—When we 
properly measure a group of parts, the outline of the 
“bar chart” or histogram begins to assume the shape 


of a normal curve 

















of] 





0.2315 0.2305 


Job shops Cail use machine capability 


chines, you can predict results on other jobs with like 


When making short runs, it is important to catch 
tolerances. And you can set up some ground rules 


problems early. If you take the trouble to get some 
experience on machine capability of specific ma- for your operators 


By Ross HL Johnson, supervisory engineer, Quality Control Dept. Air Arm Div, Westinghouse Electric Corp, Baltimors 


easured 


to 0.0001 in. If 


-hin . hili¢s 
machine capabdlilty 


f operation 
wear, and skill 
operators 


ha been 


Capability Limits 
T rf rr 


1al, 95% are within 
the nal, and 99.7‘ 
hine producing ec if the nominal. A 
of the drawing can b lal 1 and al ! ring on millionths of Vili I Sigma is then defined 
the chart drawn ’ a higher ca- ‘/6. Thus, capability can be de- 
t i ( | to 6 sigma 


producing parts fined ; ‘ £ 
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Fig. 4—Some parts exceed the upper tolerance limit, could be 
missed by ordinary periodic checks. If we move the nominal di- 


Objectives of a Study 

n analysis of capability has two 
to improve part quality 
Savings 


opjectives 


and to reduce costs. are 
achieved by reducing defectives and 
inspection, if lot quality can be 
assured 

Fig. 4 shows a lot which could be 
produced without detection of de 
fectives by ordinary periodic checks, 
especially in a short run. The chart 
shows measured dimensions and a 
histogram of the dimension measure- 
ments. Spot checks could select parts 
within tolerance and overlook out-of- 
tolerance parts. Inspection of a 
sample after the lot is produced 
might not detect any indication of a 
problem. Also, we know from ex- 
perience that 100% inspection is im- 
practical from a cost viewpoint, but 
not likely to find all the rejectable 
parts nor establish remedial action 

In Fig. 4 the natural process varia- 
tion allows some of the part dimen- 
sions to go outside of the tolerance 
at random. If the distribution can 
be moved down with respect to the 
tolerance limits, there will be plenty 
of room to fit the distribution. The 
process will be satisfactory so long 
as the nominal does not get too close 
to one or the other of the limits. Bad 
parts will be avoided if the operator 
can set his machine so that the ends 
of the distribution will not extend 
over the tolerance limits. 

These objectives are general. What 
information does the operator need 
to control the operation: 

1. He must know where to start 
the operation, or the nominal dimen- 
sion at which to aim. 

2. He must know how often to 
check part dimensions and how many 
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to check at each 


t KnOoW 


inspection 
the 
condition 


pieces 
3 He 


ation 


mu when ope! 
approaching a 
where defectives may be produced, 


if possible before bad parts are actu 


ally produced. 


Job Shop Problem 

How 1 
the 
application of 
capability and quality con- 


the job shop different from 


plant in respect to 


statistical 


production 
methods to 
machine 
trol? 
The first 
experience 
operation to 


difference relates to the 
or data on the 
particular establish 
quality-control charts or limits. On 
a production run, the ability of the 
operation to produce the part can be 
determined. Significant variations 
can be recognized and charts plotted. 
In many job-shop cases, the run is 
completed before the capability of 
the particular machine can be eval- 


need of 


uated. 

A further phase of the problem is 
the possibility that 
ions are produced by the operation 
Again, the short running period 
makes it difficult to establish the nec- 
essary controls. In making charts, di- 
measurements are 
needed to cal the limits. Al- 
though many operations are similar, 
each job has variables. It is not easy 
to recognize all variables that affect 
Therefore, we must collect 
used be- 


several dimen- 


mensions or 


ulate 


quality 
information to be 


job is 


general 


fore the tarted 


Determination of Capability 
In production run, machine capa- 
bility is usually determined for a 


particular machine and item. For 
job-shop usage, machine capability 





mension down, the chances are good that all of our short-run parts 
will fall within tolerance limits 


a machine type and 


determined for 


type of operation and 1s therefore not 


For 


lay be 


exampie a screw 
capab] » of holding 
on an outside diameter, 
0.004 in. for cut-off. Other 


uch as the type of material 


but only + 
variables 
and tools will affect capability of the 
operation being performed 

We must predict capability al 
though we little or 
ence on the particular job. We do this 
by relating the job or a portion of 
the 
have had previous experience 
example, Figs. 5, 6 and 
of dimensions on three 
on a screw machine. They are differ- 
ent dimensions made on similar but 
not the same machine with a differ- 


have no experi 


one on which we 
For 


7 are plots 
parts 


operation to 


made 


ent material. All dimensions are out- 
side diameters. By running several 
checks on each machine, using differ- 
ent materials, we find there is some 
variation with material, but it is 
small. Therefore, when we get a new 
part or operation, we 
estimate the probable variation to be 
encountered by comparing the job 
with a group of similar operations. 
For example, a type of screw ma- 
chine may hold + 0.002 in. on outside 
diameters and + 0.004 in. on length, 
of the material, operator, 


can closely 


regardle 


or specific machine 


Quality Control Plan 

To accomplish our objectives, we 
must supply the operator with cer- 
tain information: 

1. Basic capabilities of the machine 
as defined. 

2. The modes of operation affect- 
ing dimensional variations and ef- 
fects of different types of materials. 

3. The procedure to follow as the 
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Fig. 9 . . . A quality-control chart of this type is necessary 
when the tolerance is tight compared to the machine capabil- 


Analysis of Process Quality Capability . . . Fig. 5— 
A steel screw with an OD of 0.125 in. nominal, has a toler 
ince of +0.005 in. Machine capability is determined by 
0945* veasuring 200 pe to 0.0001 in. Measured dimensions fall 
‘ within the range 0.1202-0.1230 in., or a capability of 0.003 in 


When dete rmining whether the first piece Is accept ible, ac- 


0945 





cording to the rules in Fig. 8, Col. F (a), it is seen that a 
0.1210-in. part is closer to the lower specification limit than 
the 0.002 in. permitted. Any upward adjustment would be 


slight, howeve in oO to allow for tool wear 


00400 Just Adequate . . . Fig. 6—The part is steel, the OD 


is dimensioned 0.945 in. +-0.003, -0.000, or limits of 0.948 
| QD ) 0 
0039° 0.945 in. According to the process analysis, the capability of 


the machine is adequ wr the job, but no more 
0.0390 
Some Parts Out of Tolerance . . . Fig. 7—The OD 
0.0385 ofa brass part is dimensioned 0.038 in Lones, -Saee Of 
359 pe, eleven parts were produc ed outside the 0.038-0.040 in 
limits Here, the machine capability 18 97° but could go 
00380 é é f , is low as 95 Because the tolerance spread is less than the 


ipability, some parts out of tolerance will be produced 





00375 





peration moves toward completion. 


isks that are acceptable in 


Fig. 8 PATROL INSPECTION GUIDE FOR AUTOMATIC SCREW MACHINES ‘ al 
A B c D omin;: limension at which to 


Tool Vv allow- 
Operation and Patrol Patrol Tryout and ' 
Total Tolerance Frequency Sample Ist piece ‘ -setting the 
Spread in Inches Once Per Size Sample Size a oe ree ais 


ybtain the 


1, ; ; fe : . 
OD ).003 ; hr 7 12 nachin oI roducing defective 
{ ¢ ess > 
or 0.004-0.009 hr ; 6 
ID 0.010-ove 
Length 0.006 


Variatl ire understood, the oper 
ony ’ 


itv and causes of 


ce , oy } ‘ 
Depth 0.016 ations conducted on the machine 
epth 0.016-over , 
F will fall into one of three categories 
1. If no Ist piece sample part is closer than (a) to tolerance limits, accept 1. The tolerance allowed is wider 
When total tolerance speed is 0.003 or less on an OD or ID and 0.006 or less on a length or 


line capability 
depth, accept if sample parts fall within tolerance limits 


e capability ap 
if a potro! sample pce is beyond (a) the control limit, take (b) additional pieces 
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ity. On the length dimension, the control limits are between What Odds Do You Want ?.. . Fig. 10—You won't exceed toler- 
the arrows, or closer than the specification limits ance limits, so long as the nominal remains within region R. The desired risk 
and contro] limits can be set by moving N up or down 


first kind are will produce dimensions within C, n some cases between actual causes 

they are the « span of the curve, 99.7% of the of variations and operator prejudices 

yntro 1e. So long as the nominal remains What advantage, then, do charts 
sion R, the capability have over the operator's knowledge? 
t extend beyond the The chart shows the trend in piece 

A typical guide for the operato1 specification limits. If one may allow ize, the specific limits, and the ob 
patrol inspector in determining a greater chance of parts exceeding ‘tive limits based on certain prob- 
acceptability of the operation is the upper specification limit, the abilities. Sometimes it is difficult to 
hown in Fig. 8. This guide tells the nominal might be permitted to go to convince the operator that there is 
operator whether use of a quality- position N, which allows about 2% trouble when the parts are within 
contro] chart is required, a portion of of parts above the upper specification specification. By charting the infor- 
\ } shown in Fig. 9 limit mation the variations become appar- 


Guide for Operators 


use of quality-control charts Example ent. Such variations are likely to 
s required where the tolerance is Capability C 0.006 in permit some pieces to exceed toler- 
tight relative to the machine capabil Diameter Specification ance and these may not be caught, 
ty. Specification limits would be en- 0.900 + 0.008 if only sampling inspection is em- 
ered on the form for the two dimen If the nominal is set to assure ployed 
sions plotted. The plot at left shows 997% parts within specification The quality-control engineer is 
results of a case where 7 pe. are limits (Like N, and N, in Fig. 10), thus faced with the problem of sell- 
chosen every 2 hr. The plot at right then the nominal could go to within ing statistical techniques to the oper 
hows a case where 3 pc. are selected 9.903 of either limit. The contro] ator. His success depends on whether 
every 4 hr. In this second plot, the jimits would become 0.905 and 0.895. the operator accepts these concepts: 
arrows indicate the control limits, [f jt is desired that the setting of the 1. Check parts periodically even 
which are narrower than the speci- nominal will assure 95% of part though the setup has shown that the 
‘ation limits. The control limits are within specification limits (like N, Operation will produce good parts 
1e inspector or operator§ and N, in Fig. 10). the nominal could 2 Change the frequency of inspec- 
F (a) of Fig. 8, which  yary from 0.906 to 0.894. Considering tion based on the tightness of toler- 
gives the distance inward from the the tolerances. capability of the ma- ances involved 
specification limits that the control chine, and the importance of the 3. Plot charts. 
mits are to be set. In the next tothe dimensions. the desired risk and con The quality-control plan will be 
ample of the case illustrated in tro] limits can be set. Most texts on accepted by the operator if he under 
ne point of the 3 was out of statistics or quality control give the tands it and recognizes its help to 


+ 


+ 


it and although it was proportion under the normal curve him 
pecification limit, an ad for any distance from the nominal in 

ample of 10 was taken and terms of the cavability equal to six 

standerd deviations. A machine capability study can 

nbers in Column F (a) of be utilized for purposes other than 

ablished by considering Acceptance by Shop Personnel direct control of process quality. A 


Quality Capability Specifications 


the machine capability, A skilled operator will know how pecification for each machine, or 

and the risks to be allowed well the machine will hold tolerances group of similar machines, can show 

. under various operating conditions the C’s as illustrated in Fig. 3. The 

To Set a Risk or with different materials. He thus specification will state where there 

In Fig. 10 a machine with capabil- has knowledge which is better, in are differences in the capabilities 

ity C is producing a dimension with some ways, than capabilities deter- due to different machines, types of 

specification limits as shown. For a mined through statistical studies parts, materials, and in the mode of 
given nominal value, the machine However, it is difficult to differentiate operation 
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New studies on speeds and feed may help you in... 


Machining the tough ones 


New information on feeds and 
speeds will much of the 
trial-and-error factor from machining 
operations on high-strength, heat-re 
sistant materials—and more informa- 
tion is on the way 

\ progre 


remove 


Marancl 
ind J V Gould and P 
R Arz roject engineers at Metcut 
iutnors of the p 
The tests made far at Metcut 
have covered four groups of high- 
Strength, thermal-resistant alloys 
represented by AISI 4340 and Vasco 
Jet 1000, both quenched and tem- 
pered to R_ 50 to 55, and AM-350 and 
4-286, both solution treated and 
aged. 


per 


SO 


Ground rules for turning 
In turning these materials, they 
predict good tool life with conven- 
tional tools, techniques, and tool ge- 
ometries, combined with these gen- 
eral recommendations: 

@ Use a rigid mach 
olid too 


ine and strong, 
and fixture 

ade of carbide 
of carbide, 


that will 


er gi 
t select 
rade 
without chipping 
@ Use cutting peed , feeds, 


geometri elected from 


hardest perform 
and tool 
turning 
ta obtained under controlled cut- 
iz conditions 


F< | 


their test i 


a representative example from 
tool life of 30 min wa 


achining AISI 4340 


th grade C 


achieved when n 
teel (R. 52) w 8 carbide 
under the follow 


0.009 ip! 


ing conditions: feed 
pec d 200 iIpm 
0.100 in.; with ar 


depth 


id no cutting fluid 
1 geometry wa 


ide and back 


rake angle, 15 ide and end cutting 


edge angle, 5° relief angle, and 0.032 


life end 


ng and mi 


radiu The tool 
point, for both the turni 
ing tests, 
wear land 
breakdown, 

This same tool geometry wa 
ployed for 
materials tested, 


in nose 


was arbitrarily 
of 0.016 in. or 
whichever occurre 
turning all four 


the only ex 


120 


being a ack rake angle for the 
AM Optimum speeds 
of course, with the 

ferent material 
It was in milling that the greatest 
problems arose, and here, some sur- 
prising results were developed. The 
best pl dure for one metal may be 
Even 


r t ‘ 
when 
i a change 
it to another may 


to a different grade 


olved, 


Face milling 

In face milling Vasco Jet 1000 (R 
50), it even turned out that a C-2 
grade of carbide—intended for cut- 
ting non-ferrous material—had a tool 
life five times as long as a C-6, gen- 
eral-purpose, steel-cutting grade. 
Both too operated under the 

Then, in perform- 
ork on AISI 4340 (R, 


6 grade stood up better 


were 


the C 

However, in other respects, the 

studies howed very 

ar results for these two mate- 

ils. Tool geometry, though devel- 

ped separately, was the same for 

Best results were achieved with a 

ooth mill, having axial 

and radial rake of -15°. 

st cuts were 2 in. wide by 0.100 

deep, with a feed of 0.005 ipt and 
cutting fluid 


o-t 


in.-dia 
I of 0, 


Run-out is critical 

finding was that 
cutter run is a critical factor in 
tool life. A run-out of 0.003 in 
duced tool life by about 25%, and a 
run-out of 0.005 in. dropped it by 
bo‘ oe. 

In side milling, the C-2 carbide 
again did better on Vasco Jet 1000, 
and the C-6 did better on AISI 4340. 
In addition, the C-2 worked best with 
down milling and the C-6 with up 
milling. 


Cutter geometry 


One important 


re- 


was also different 
The C-6 gr with AISI 4340 had a 

»” axial rake and a -10° radial rake, 
whereas the C-2 carbide cutting Vas- 
co Jet 1000 had an rake of 0 
and a radial 

In both 
wide 0.100 in 
with 7-in.-dia, 6-tooth 
l ith the C-6 


was 


ade 


axial 
rake of -15 
test cuts, 1.750 in 
deep, were made 
cutters. Tooi 
AISI 4340 
380 in. of work 


speed of 145 fpm 


Cases 
by 
tool on 
travel 
and a 


utting 


feed of 0.0075 ipt. Maximum tool life 
for the combination of C-2 and Vasco 
Jet 1000 (R.. 52) was 390 in. with the 
ame feed and speed. 

End-milling tests showed that HSS 
cutters were not practical at a hard- 
ness of R. 50. Carbides also gave 
some trouble until the cutters were 
redesigned for greater rigidity. The 
14-in.-dia, 4-tooth mill 
n.-dia shank and 
Axial and 


result was a 14% 
with a special 1%-i 
only %4-in. flute length 
radial rake were both 0°. 

Once again, the C-2 grade carbide 
proved better than the C-6, this time 
for both AISI 4340 and Vasco Jet 
1000. Optimum feed was also the 

1e for both: 0.0015 ipt. When mak- 

‘a 44-in.-deep cut in AISI 4340 at 

0 fpm, the tool lasted for 78 in. On 
the same cut in Vasco Jet 1000, at 60 
fpm, it was good for 105 in 

Slotting tests also showed a su- 
periority for C-2 carbide with both 
materials. A bi-negative 5° axial rake 
and a 10° radial rake gave the long- 
est tool life. Too, tool life was several 
as long with down milling as it 
was with up milling. 

Six-tooth cutters, 6 in. in dia, cut 
slots 14 in. deep by 1 in. wide at a 
cutting speed of 190 fpm and a feed 
of 0.005 ipt. Under these conditions, 
the cutter lasted for 225 in. in AISI 
4340 and 300 in. in Vasco Jet 1000 


time 
times 


Drilling and tapping 

When drilling hardened steels, the 
drill length should be as short as pos- 
sible, and the entire setup as rigid as 
possible. In general, Metcut achieved 
longest life with crankshaft- 
pointed T-15 drills using highly sul- 
phurized oil, diluted 1:1 with light 
machine oil. 

In test drilling 
through holes) the best speed was 20 
fpm. Feed varied: 0.001 ipr for AISI 
4340 (R, 52); 0.0005 ipr for Vasco Jet 
1000 (R,. 52); 0.002 ipr for AM-350 
(R. 47); and 0.005 ipr with A-286 
(R, 34). 

Tapping these steels is greatly aid- 
ed by a cutting fluid made of three 
parts highly chlorinated oil and one 
part inhibited 1, 1, 1 trichloroethane. 
The work was performed on R, 52 
material at a speed of 5 fpm with an 
M-10, 4-flute taper tap with a 0.015- 
in. land. Preliminary tests show 
promise of longer life with 
nitrided taps, but this factor is still 
being studied. 


tool 


(%-in.-dia, 42-in. 


tool 
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Six controlled motions using four 
\ ind t (, 


with GE sels sa wo I single 
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dimension tracing heads, at ul 


tracing heads Boeing 


Build-up to numerical control... 


a review of machine-tool programming 


There are many different ways to program a machine tool, or a process. 
Numerical control is the newest way—and probably the ultimate for 
But it pays to consider them all before deciding 
which will do the best job per dollar invested 


some time to come. 


What is a programmed machine? An 
definition might say: A 
machine in which at least a part, if 
of the operations or functions 
are performed according to a plan 


iC ceptable 
not all, 


conceived in advance of starting the 
Hence, a study is made of 
the work to be done and a set of 
machine instructions is prepared to 


machine 


carry out the work program 
By this definition, 

nachines had their beginning many 

vears ago. In these early machines 

the operating sequence was usually 
t 


programmed 


et up by mechanical timing actuated 
I ther mechani- 


limit switches or 
1 devices 
First serious program- 
ichines by means other than 
cal began in the early 1940's 
s then were supplied as tem- 
plets; generally either wood or metal 

Each templet usually formed a 
cross section of the desired finished 


attempts at 


Progra! 
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product, hence was limited to simple 
two-dimensional shapes. The edge of 
followed by a 
duplicated 
iu the described 
During the same period, photoelec- 
tric following of line drawings came 


this templet was 
and the machine 


work the 


stylus 
surface 


into use 

In the late 1940's instructions 
placed on magnetic tape were used 
to operate a machine and to produce 
a finished part. Somewhat later 
(early 1950’s), punched-card and 
punched-tape programs appeared. 
Thus, it has taken about 15 years to 
reach the present level of program- 
ming. 

It i ary to have the 
program but to be able to “read” it 
One recognized method of tracing 
solid templets is by a contacting 
stylus which, in instances, 
opens and closes contacts to initiate 
feed the motion 


not only neces 


some 


drives to correct 


i, 
“y 


}) 


vio la 
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Setup demonstrates how single-dimension 


tion for complex shapes 


By Darren B Schneider 
Specialty Control Dept 
General Electric Company 


Waynesboro, Virginia 


More commonly, the deflection of the 
contacting stylus (either increasing 
or decreasing from a null point) pro- 
duces a continuous electrical signal 
This signal is used in a servo system 
feed drives 
by returning the deflected stylus to 
its null position. In systems 
ising hydraulic the 
deflection of the stylus directly oper- 
ates hydraulic valves which control 
the flow of the hydraulic fluid to 
produce the correcting motion 


to continuously contro] 


some 


power drives, 


Following line drawings photoelec- 
trically can be accomplished by not- 
ing the change (that is, increase 
or decrease) in the quantity of light 
as the drawing is traversed. Or, the 
following action can be achieved by 
using a rotating light spot and ob- 
serving photoelectrically the point 
at which the light crosses from the 
white to the dark region or vise 
Pulses produced by this mov- 
ing spot of light are compared to a 
reference, usually a phase reference, 
and the shifting of these pulses with 
respect to the reference is used to 
teer the machine 

Stored programs on magnetic tapes 


versa 
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Photoelectric line follower 


ited by dark 1 light p 


reading « 
essential 
tage 


pre 


and 
ed to pro 


ities 
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Gene I i! 
tape y tem 
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Then the 


pulse 
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ference 
he ft ipe ) 


between 


However, thi yvstem 


, " 
ing thr e-dime 1siona 


+ 


tracing h 1 to ingle motion ¢ 


Ina 


the tracing! 


} 


nal which i 
tions simultaneou hat full } 
360° of contr 

jimension cont 


novons a 


X 
drive are capat 
pee d to top spee 1 and 


ne direction; then 


tioning 


other direc 
In 
circle is being 
the feeds 

ine functions 

elective 2D system has a tra 
h produces signals for 
three mutually 
However, only 
AY, YZ xZ— 
multaneously. Still 
tion of pairs of axe 
shape may be 
one 
the 


turning to zero 
1 360 
of two 
ry i and « 
The 
ing head whi 
deflections in any 
perpendicular axe 


or 


system 
three tracing 

ucted that three sig- 
ng three mutually per- 
ions can be produced 
oper- 
ions at one time 


machine 
n three din 
cannot trace a 
phere—or any other smoothly vary- 
surface—be- 
ause the tracer juires a templet 
lefinite path de 


and the bottom 


both 


templet 


le 
1€ 


At sent. photoelectrically 
rolled machines have 
ynal shapes. Punched 
yntrolled machines 


point-to-point posi- 


nr aon 
pre ( rl 


been limited 
» two-dimens 
‘ard or 


vhen u 


tape ce 
sed f 


Yr 


ire unlimited as to the num- 
but each 
lle d 


of motion is 
an indi- 
lata. Machines con 
if netic tape program : 
individually 
hannel or chan- 


used for each 


er motior 


eparately contro from 


block of 


tion 


are 


feed drive. At present, this system is 

mited to 14 channels for 1-in. wide 
ually, 7 channels are avail- 
able for controlling motion and the 
7 channels are used for refer- 
and auxiliary functions. Of 
course, more motions can be con- 
trolled if the auxiliary functions are 
ised or coded so a single chan- 
can handle more functions 


tape U 


other 


ence 


lecre 
nel 
Expected Economic Gains 

We 


med rn 


have discussed how program- 
achines work—now, how can 
they be useful? As we know, few 
ompanies will use a more complex 
I (except in laboratory work) 
t to be able to say that they have 
most advanced techniques. The 
of must be 


the 
economi the 
justified 

What are the abilities of these sys- 
tems which make them economical? 
First, programmed machines mini- 
mize human error. Each part of a lot 
is just like all other parts. Also, with 
a correct program the first part in a 
lot is acceptable. Scrap is rarely pro- 
duced during machine set up. Con- 
sistency of operation also reduces 
inspection requirements and lowers 
costs. Too, the ability to store the pro- 
gram and reproduce a part at a much 
later date (even with a brand new 
operator) means less expensive parts 
and a lower inventory. 


> PAY a 
Programmed 


system 


machines can make 
nore complex parts (operations can 
be performed which even the most 
killed operators can’t reproduce) 
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Two-dimension contro] 1s used for contouring on Bullard vertical boring mill. Tracer follows metal 


templet shown (inset) 


Up to five motions on a single tool 
have been controlled simultaneously 
and machines with as many as five 
cutters, having a total of 13 motions, 
all operating at once, are in opera- 
tion. Elimination of many steps found 
in our present methods is being 
achieved by the more advanced 
machine tools, with systems which 
permit going directly from a machine 
drawing through a computer to the 
machine for completing the part. 

Now that we know what the var- 
ious control systems are called and 
what they can do—what is the invest- 
ment? Of course, the cost of the sys- 
tem depends upon many factors such 
as the amount of auxiliary machine 
control included, special features, 
type of construction, etc. Therefore, 
costs can only be representative. The 
following rough figures apply for 
tracer-controlled machines using 
drives. A one-dimension 
system costs between $5,000 and 
$10,000; a two-dimension system is 
roughly $10,000 to $15,000; a selec- 
tive-two-dimension and a two-plus- 
one system are in the neighborhood 
of $15,000 to $20,000. 

A two-motion punched-tape posi- 
tioning system costs $8,000 to $15,000 
with punched-card input somewhat 
more as a result of the more expen- 
sive data-handling equipment. For a 
three-axis (that is, three controlled 
motions) magnetic-tape unit, one can 
expect to pay from $35,000 to $50,000 
Additional motions are not propor- 
tionally higher, because the high cost 


electrical 
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of the tape handling mechanism is 
basic to every magnetic-tape control 
For instance, a five-axis control can 
be obtained for upward of $50,000 

Basic figures given above do not 
include equipment for preparing the 
programs. The cost of making tem- 
plets, cost of preparing punched 
cards or tape, or preparing the mag- 
netic tape is extra. These figures are 
best estimated by people who con- 
template buying this equipment, be- 
cause many complanies already have 
programming equipment available in 
their plants. 


Machine Limitations 


So far we have only talked about 
machine controls. What about the 
machines themselves? A _ potential 
user must recognize that the machine 
is as important to the overall success 
of the system as the control, because 
a poorly built machine will destroy 
the value of a more precise control. 

What are the most important 
machine’ characteristics affecting 
operation? Probably the most critical 
are backlash and wind-up. This is the 
total free play between the machine 
element and its driving unit. A 
machine having backlash and wind- 
up has “dead zones” (regions where 
the feed drives run but no machine 
motion takes place) which cause in- 
stability and poor accuracy. This 
factor is most evident during reversal 
of the feed drives or where machin- 
ing is being done along one axis. 

Next to backlash, stickiness is most 


detrimental to successful control. It 
arises from variations in the coeffici- 
ent of friction (stick-slip) between 
the sliding surfaces. Combined with 
wind-up it can be extremely aggra- 
vating, and the result of these two 
conditions working together usually 
establishes some minimum speed be- 
low which smooth operation or ac- 
curate control cannot be obtained. 

Friction, beyond its usual effects 
and within limits, is not necessarily 
bad. It produces a damping action 
which will assist the control when 
slowing down. However, when a 
speed increase is required friction 
subtracts from the accelerating force 
available. Thus, friction produces a 
non-linear effect which, if too great, 
can be exasperating 

Other detrimental machine charac- 
teristics are deflection of the machine 
elements and its close ally—vibra- 
tion, Deflection is difficult to com- 
pensate because it is determined by 
operating variables. Deflection usu- 
ally can be controlled by program- 
ming the final cut or operation to be 
within the capabilities of the mach- 
ine. Vibration can be controlled only 
by providing machine members de- 
signed to provide strength and effici- 
ent damping. 

As we now stand in our knowledge 
of metal cutting, servo systems, in 
general, are not limiting the ma- 
chine’s cutting speed. Rather, the 
machine tool itself is the limiting ele- 
ment. Whether the machine has a 
prepared program or not, metal can 
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Build-up to numerical control . . . 


A. One-dimension tracer head 


only be removed at a given rate. 
Consequently, faster operating 
speeds are not necessarily obtained 
by programming. Increased produc- 
tion results from reduced scrap, most 
efficient rate of 
Neverthele faster 
ought 


metal removal, etc 


ervo response 
because in 
reduces the 
a rapid change 
stop 


will alway be 
creased response slow- 


down necessary for 


in direction, for cornering or 
ping 

Speed of response is limited by 
the acceleration and deceleration 
which the servo can provide. These 
are, in turn, limited by the available 
power of the drive. The greater the 
torque available for acceleration or 
deceleration the the danger 
of errors on corners or other quick- 
change sections. Hence, to control the 
error within an acceptable limit it is 
often necessary to program a slow 
down as these rapidly changing sec- 
tions are approached 

System accuracy is also directly re 
lated to the measuring device used 
Feedback units take a variety of 
acceptable forms which won't be dis 


smaller 


However, it is necessary 
that the inherent ac- 
curacy of this device—its resolution 

commonly erroneously used to 
accuracy. In other 
feedback unit can detect 
0.0001 in . 


cussed here 
to understand 


indicate ystem 
word 
motion a mall a this is 
its resolution 

Resolution in no way tells what the 
overall system accuracy will be. 
Some of the questions that need to 
be answered before the overall sys- 
tem accuracy can be given are: What 
will be the effects of machine limit- 
tations? Where is the measurement 
made? How will temperature varia- 
tions affect the accuracy? At what 
speed can this smallest bit be de- 
tected and used? 

It stands to reason that the system 
accuracy can't be stated as 0.0001 in 
run at 0.1 ipm when 
we want to cut metal at 10 ipm 
Asked more generally, can the con- 
trol, when operated as part of the 
overall system, supply the necessary 


if we have to 
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B. Two-dimension tracer head 


acceleration and deceler- 
unstable 
smallest detectable 
the control is not accu- 
one part in ten thousand 
like one part in one thou- 


response in 
without becoming 


the 


ation 
while using 
error? If not 
rate to 
but 
and, or les 
When determining the 
operating speed of which the system 
capable, be cautious. For instance, 
in a one-dimension system the un- 
controlled determines the 
rate of travel along the work. This 
might be, for instance, 100 ipm. The 
controlled which produces 
the desired contour may only be 
capable of a maximum speed of 10 
ipm to maintain the necessary accu- 
Then, the speed of the servo 
attendant accuracy 


more 


maximum 


motion 


motion 


racy 
ystem 


and its 

10 ipm and not on 100 
!l be that, because 
of the slopes encountered along the 


ire based on 
ipm. It might we 
contour, the uncontrolled motion 
could only be operated at 10 ipm in 
those regions where the slopes are 
most steep. 
Program Preparation 

What is involved in the prepara- 
tion of the programs? Templet mak- 
fairly straightforward. For a 
one- or a two-dimension system a 
cross section of the work is used and 
the templet usually is formed by 
hand. If a number of templets of the 
ime kind are needed to control sev- 
eral machines, they can be reproduced 
iutomatically from the first templet. 
For other shapes requiring a selec- 
tive two-dimension or two-plus-one 
ystem, the templet must be an exact 
copy of the desired piece, and again 
the first templet is usually manually 
prepared. Now, manual templet 
preparation can be eliminated by nu- 
nerical control 

For the photoelectric line follower, 
he two-dimension shape is drawn on 
an appropriate material with the 
necessary contrast between white 
ind black and then used directly. 

For positioning systems using 
punched cards or tape, the work is 
planned and the coordinates of the 


ng 1s 


operations to be performed on the 
piece along with other necessary 
data or machine instructions are tab- 
ulated. The card or tape is prepared 
using commercially available punch- 
equipment and a compatible 
This method of programming 
finds its for intermit- 
tently operated machines such as 
drilling machines and 


ing 
code 
greatest use 
spot welders, 
punch presses 

How is the information prepared 
for magnetic tape? The method de- 
pends upon the system. One of the 
earliest methods was record-play- 
back, to record machine motions as 
a skilled operator put the machine 
through its paces. As more complex 
pieces were designed this became 
impractical; control was analog but 
not numerical. 

Furthermore, where only small 
quantities are needed, record-play- 
back is not economical. Then too, the 
machine can be controlled by oper- 
ating it as a tracer machine while 
recording the motions, but again 
drawbacks similar to those in hand 
operation are encountered. Also, the 
first cost of templet preparation is 
high. Actually, where a great number 
of machines are required to produce 
large quantities of a particular part, 
it is more economical to use a mag- 
netic-tape programmed machine to 
make templets for controlling opera- 
tion of the other machines. 

In magnetic tape program prepara- 
tion, the most direct approach is to 
prepare the program from the engin- 
eering drawing. How, then, can the 
drawing information be placed on the 
magnetic tape? The answer is found 
in computers or similar equipment. 
points of the drawing 
representing straight-line sections, 
circular other second-order 
curves, or simply an empirical curve 
broken into appropriate second- 
order-curve sections, are determined. 
With a general-purpose computer, 
such as the IBM 704, and appropri- 
ately prepared sub-routines for oper- 
ating the computer, these co-ordin- 
ate points, plus the allowable toler- 


Coordinate 


ares, 
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Discrete-positioning numerical control takes a giant step 


vevond 


Kearney and Trecker 


templet programming as 


ances for the work, plus the tool 
off-set and any other factors affecting 
the work are turned into the desired 
magnetic-tape program. 

For some jobs, nothing more than 
straight-line interploation is used 
and the length of the line segment is 
determined by the curvatures and 
tolerances of the piece being cut. 
Other programs have been prepared 
using second-order interpolation in 
the computer, such as circles and 
parabolas, to reduce the number of 
points which must be handled. 

Some systems have the computer 
elements built into the control and 
the complete equipment placed in 
the production area. Other systems 
separate the control and the tape- 
preparation equipment. In GE’s sys- 
tem the tape preparation equipment 
and the control are separated. This 
has several advantages among which 
are: less equipment on the factory 
resulting in lower cost per 
maintenance, and 


floor 
machine, easier 
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advanced 


Milwaukee-Matic come 


versions like this rect tools, too 


nto being. Tape 


less downtime; placement of tape 
preparation equipment in an office 
area with the computer; and the abil- 
ity to prepare and distribute pro- 
grams for several machines from one 
preparation center 


Crystal Gazing 

What about the future of program- 
med machine tools? Computers are 
already widely used, and the gains 
realized for computer prepared pro- 
grams for magnetic-tape systems are 
istounding. For instance, a test piece 
representative of a current aircraft 
required 100 hours (including 
paper work) to make the templets 
for a tracer controlled machine and 
3.5 hours to machine. It took a com- 
puter only 2.5 hours to prepare the 
program and machining was com- 
pleted in one hour. Another machine 
used only 18 minutes to cut the piece; 
thus showing the advantage to be 
gained through the machine alone. 

It does not take much of an ex- 


part 


I Basic 
med into the system, can be selected as additional tape functions 








\ 
a \ 


not only controls dimensions, but positions part and selects cor- 


forms, electronically program- 


geometric 


tension of one’s imagination to vis- 
ualize a single brain center operating 
several machines simultaneously 
within one plant. This can even be 
extended further to a centrally lo- 
cated center or centers from which 
programmed information is sent by 
mail, by wire, or radio to many dif- 
ferent points of manufacture for 
production of identical parts. 

Our thinking, procedures, and per- 
sonnel, with regard to this equip- 
ment, will be greatly altered within 
the next few years. Drafting and en- 
gineering techniques will change 
radically. It is not difficult to visual- 
ize the day when a drawing, as we 
know it, will be replaced by a table 
of numbers and equations. 

Where will it stop—or will it? 
New machining techniques, new 
metals, and different forming pro- 
cesses will greatly alter the path we 
are traveling. I certainly cannot pre- 
dict the outcome—only join you in 
guessing. 
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1... Russia’s Prime Minister Khrushchev looks over a rotary indexing unit 


East Germany's machine tools 


E ist Germany was the star of its 


own show on its own grounds at this 


ir’s Leipzig Fair, where the Com- 


munist countries annually show what 
hey can do in designing and build 
ne t AM Apr 6 '59, 


ng nm rine 


pl22 
East German machine tools were 
so outstanding this year by contrast 
with those of other iron countries 
that it is now almost certain that 
East Germany will be assigned al- 
most exclusively to building complex, 
high-production machines suitable 
for automation, while other, less- 
talented satellites will confine them- 
selves to production of simple ma- 
chine tools. 


»» 


Khrushchev visits the Fair 


For exan machine tool that 
of visiting Rus 
Khrushchev 
indexing unit 
oring head 


wing ma 


way planing. Feed of the copy head 
(at right in photo) is controlled by 
a profiled templet mounted on the 
I bar. The mechanism, 
built by Heid of Vienna, is electronic, 
has its vertical feed motion transmit- 
ted by a worm-and-nut engagement 
lead spindle via an 
electromagnetic clutch 
Variable-rate crossfeed is regulat- 
ed by the top lead screw through a 
imilar clutch. Relieving tool holder 
hydraulic. Bi-directional head (at 
left in photo) has two opposed tools 
on individual slides, which are ex- 
ly by hydraulic rams 
with each traverse of the table. Con- 
tant crossfeed is controlled by the 
lower lead screw, while vertical feed 
yntrolled by the central spindle 
the copy head is disengaged 
so shown by the East Germans 
an inclined eccentric 
tin can lids and 
The press has two 
ral that clamp, form 
at rates variable 
okes per minute, 
ng twi that number of 
Lid irop through the 
louble curling ma- 
the edges, then 
Coiled 
and 


tracer 


central 


on the 


tended alternate 


was 


W 
300 


150 to 


itomatically 
continuously, 


t up before ejec- 


irging press (Fig 
first machine of 
by Pels in East 


Germany. Rated at 2500 tons, the 
press has a 400-mm stroke and speeds 
up to 55 per minute. An electric com- 
parator disengages the clutch and 
stops the motor in the event of over- 
loads. Maximum die width is 1250 
mm, and the press weighs 180 tons 

Three-way multi-spindle drill (Fig 
5) shown at Leipzig by the East Ger- 
mans is designed to drill and bore 22 
lifferent kinds of gearboxes for ma- 
chine tools. As many as 32 spindles 
can be fitted in various combinations 
to the machine’s universal heads. 
Cycling is automatic—top and rear 
slides feed in first, are followed by 
the side slide when they have re- 
tracted 

Fixture with mechanical clamping 
slides away from the work position 
for easy loading and unloading. Ma- 
chine is claimed to cut working time 
more than 90% of that required by a 
horizontal borer to machine a typical 


gearbox 
Drum-indexing automatic 


Also of interest at Leipzig was an 
indexing auto 
machines in 


an drum 


first of three 


Germ 


producing air-cooled cyl- 

rels. Machine’s rotary fix- 

s eight positions with hydrau- 
our double-ended work 

iload station. 

nal cycle: (1) 

e head on the 
the top 


bore 
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2... Double-column planer 


steal the show 


third of the cylinder, (4) machine 
base spigot, (5) drill four bolt holes 
from the top, (6) mill two slots in 
the spigot, and (7) finish machine 
head and mounting spigot. Demon- 
stration barrels had a 90-mm bore. 
Cycle time for this machine is three 
minutes. It is followed on the line 
by semi-automatics for fine-boring 
and honing 


Five-sided rotary 
A five-sided rotary was tooled up 
Leipzig to produce electric motor 
usings. Machine has four work 
tations, takes two minutes to cycle, 
drills three bolt holes in the ceniral 
shaft then the 
seat, finish-bores the bearing seat, 
nes the joint recess and face, 


shaft hole, and cham- 


hole, mills bearing 


i-bores the 

rs the joint face. All 
tandard. Clamping 
A high-speed gear deburrer on dis- 
play at Leipzig has pro- 
filed grinding wheel coupled to the 
work spindle through exchange gears 
that both wheels are positively 


units 


are 
is hydraulic 


a helically 


ronized 
Indexing workhead is double sid- 
allowing one spindle to be loaded 
nd unloaded while the other is in 
operation, lending itself to planned 
natic loading in the future. New 
initially trued by a car- 
After that, shape is 


whee 


bide 


ls are 
itter 
maintained by normal grinding. The 
nachine takes gears from 30 to 400- 
diameter, to +30° helical. 
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at Leipzig 


Noteworthy, too, among East Ger- 

an exhibits at Leipzig was a fully 
enclosed gear shaver for work from 
20 to 250-mm diameter that features 
loading and unloading. 
Work rolls down an overhead grav- 
ity chute into position between the 
two horizontal centers that move to 


automatic 


locate it. 


The 


| 


shaving wheel feeds up from 


Goes Forging press 


5... Multi-spindle drill 


3... Inclined eccentric press 


below to engage the gear, then drives 
in both directions while cross- 
traversing. After a predetermined 
period, the finished gear is kicked 

into the exit chute 
Machine has a simple stacking de- 
vice that tips the gears to horizontal, 
hen drops them on to one of three 
al dowels that are carried on a 


iovable turntable 


forward 


ren 
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1... Heating tunnels and 2. 


HPM draw presses 


-- Deep drawing of 
suitcase shells 


magnesium 


3... Shallow drawing of mag- 
nesium shells 


Hot forming of MAGNESIUM 


By Louis R Degen, director of manufacturing, and 


Two drawn Magnesium Shells 
and two bent extrusions 
form basic structure 

of magnesium suitcases 


Willard Axtell, chief engineer 


Shwayder Brothers Inc, Denver 


A real boon to the traveler—light- 
er, stronger and cheaper luggage—is 
the offshoot of new mass production 
hot-forming of mag 
made from this 
and fracture r« 
metal been on the ma 
ket for something less than four 
years, during which time methods of 
making it have switched from cold 
to hot forming. Today, Denver's 
Shwayder Brothers Inc, manufactur- 
er of the Samsonite line, has what is 
believed to be the largest commercial 
magnesium hot-forming operation in 
existence 


techniques for 
nesium. Luggage 
lightweight, dent 


setan 
istant 


has 


First magnesium case in 1955 

When magnesium luggage was in- 
1955 by Shwayder, it 
consisted of two shallow “U” formed 
magnesium sheet fitted 
magnesium extruded frames, 
closed on the ends with molded plas- 
Vinyl plastic was bonded 
to the metal for protection and dec- 
oration 

The only sheet forming operation 
required for the early design con- 
sisted of making two bends to radii 
of 0.645 and 1.190—sufficiently large 
to be formed. The straight 
tongue-and-groove extrusions for the 
forming 


troduced in 


channels of 


into 


tic panels 


cold 
top closure required no 
whatsoever 

method 


Success of this original 


paved the way for product improve- 
the new, better-styled “Sil- 
houette” line—but construction be- 
came more difficult. Basic structure 
of the new line consists of two drawn 
shells and two formed 
tongue-and-groove magnesium ex- 
trusions. These parts are formed hot 


ment 


magnesium 


Dow is consultant 


Because the usual time cycle for 
drawing magnesium would not be 
economically practical, Dow Chem- 
ical Co, top U S magnesium producer, 
was called in to accelerate the op- 
eration while keeping springback 
within tolerances required for high- 
speed assembly of luggage 

First, unscalped magnesi- 
im alloy slit to required 
widths at the mill, are uncoiled, flat- 
tened and cut to length 

Cut sheets are then fed by hand 
into a tunnel, where they are heated 
to about 180 F. Upon emerging, they 
a Black Bros’ coater, 
where about 2 mils (0.002 in.) of 
Kerns No. 3833 dry film lubricant is 
applied at 200 F. 

Sheets then go through another 
tunnel, where the film is dried at 
about 180 F (this varies with rela- 
tive humidity from day to day) 
From the time the sheet enters the 
first tunnel until it leaves the sec- 
ond requires three to five minutes, 


coils of 


sheet, 


through 


pass 
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4... Vacuum bonding vinyl sheeting (for protection 
and decoration) to magnesium shells 


moves into high gear 


again depending upon relative hu- 
dity. Sheets are then stacked to 
await drawing 
The cold-coated sheet is preheated 
to approximately 400 F in a platen 
heater and placed in the draw press 
A pressure pad closes on the draw 
s ahead of the punch and dwells 
ve seconds. Temperature of the 
ring and pressure plate ranges 
from 420 to 460 F; for the punch the 
range is 350 to 420 F. The pad is not 
heated 
After the five-second dwell, the 
begins at a rate of 1 fpm. At 
the end of the draw the press dwells 
f 11 seconds. For the train 
he a 6-in.-deep draw completed 
na single stroke), total elapsed time 
for shells of 
other suitcases, 35 to 40 seconds 


draw 


case 


55 seconds: 


cycie) 8 


3000 suitcases a day 


Shwayder has installed three 
HPM triple-action presses to produce 
3000 suitcases (6000 shells) a day. 
One press is rated at 200 tons, the 
others at 150 tons each. (A press of 
75 tons capacity would provide ade- 
quate drawing, but the bed wouldn't 
be big enough.) 

Pressures vary with the size and 
depth of the sheil, but they run to 
about 50 tons on the hold-down ring 
and 50 tons on the pad, overpowered 
by about five tons on the punch. With 
pressures, and with time of 
dwell and temperature well estab- 
lished, reject rate is very low (ap- 
proximately 1%) even for deep draw. 

Dies used in this operation are sim- 


these 
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5... Bending master extrusions in a bender with elec- 


trically heated dies. Pre-heater is at right 


ply constructed from relatively in- 
expensive hot-rolled plate and 
shapes. No heat treating is necessary, 
but because the temperature gradient 
is steep through the welded-base 
structure, the mounting plate or feet 
of the dies are cut through in four 
places to compensate for the stresses 
set up in them 


Electrically heated die sets 

All of the die sets are electrically 
heated, accurately controlled 
within of the desired tempera 
ture. Electric heating (as opposed to 
normal gas heating of dies) adds 
greatly to operator comfort and good 
housekeeping, is clean and radiates 
little heat. In recent months, Shway- 
experimented with many 
types of heating elements, has found 
that a Chromalox steel sheet car- 
tridge element is most satisfactory 

Shwayder is using 220-volt car- 
tridges with glass-insulated nickel 
wires. Cartridge wiring is important 

normal wiring and insulation sim- 
ply do not hold up under continuous 
production. With its Chromalox 
heater, Shwayder has had no serious 
trouble with shutdowns or replace- 
ments because of element or wire 
burnout. 

Drawn magnesium parts are 
stacked to retain as much heat as 
possible, reducing the amount of 
springback when the flange is re- 
moved. Loss of tolerance resulting 
from flange removal is small 

After this, the magnesium shells 
are moved to another department, 


are 


+5 


der has 


where they are cleaned to remove 
lubricant, chromated, dried, and 
sprayed with adhesive. Next, viny] 
sheeting is vacuum bonded to the 
shell and, finally, all are 
punched in one operation 


holes 


Extrusions 


Magnesium tongue-and-groove ex- 
trusions are mated and placed in a 
small gas-fired oven that accommo- 
dates eight pairs of extrusions at a 
time. Then they’re heated to 450 F. 

Next, the hot pairs go into a stand- 
ard Taylor-Winfield duplex tangent 
bending machine equipped with elec 
trically heated dies. At the start of 
the bending cycle, the center portion 
of the extrusion is clamped, then the 
sides are bent up, and the ends bent 
together at the top of the dies. Cy- 
cle time for this is 20 seconds. 

Bent extrusions are next placed 
in a clamp and sprayed with water 
to hasten cooling. Because the tol- 
erances needed for the finished part 
are tighter than the machine is ca- 
pable of maintaining, the part is 
end-trimmed to size. 

Holes (matching those in the alu- 
minum shell) are punched in the 
bent extrusions in operation, 
then the extrusions are chromated 
and finished with enamel. 

At this point, the extrusions and 
shells are ready to be joined to each 
other and to all the other components 
of the case. And because springback 
has been kept low and tolerances 
tight, the parts go together with a 
gentle tap of a soft mallet. 


one 
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Inflation factor in new formula proves... 


Delayed replacement wastes profit 


Developers of a new replacement ap- J&L’s new formula cuts through an arbitrary, and probably 
proach at the Jones & Lamson Ma- the limitations inherent in many 
chine Co, Springfield, Vt, say you'll mmonly used replacement form- 
pay more for machine tools in 1964 ich a Rate-of-Return,” or formula that projects costs ahead 
or 1969 than today, and lose substan- off Period,” or “Favorable Cash by 5 or 10 years als arbitrary 
tial profits meantime, by following which are hazardous to equip- And you are correct. There is no cer 
outmoded, arbitrary replacement it investment evaluation. (AM— ) know 
formulas. To overcome what it con- 20 ’58, pM16 ! ls, or new equipment 
siders a serious problem of falsely Selection of a particular rate of re- 
delayed replacement, the company turn, 0 pecific payoff period, or of rly 
has worked out an analytical method’ | ‘riod of time required to U S Department of 
which introduces the wage-price produce a favorable cash flow, gen ‘ommer! Bureau of Labor Sta 
spiral, inflation, into the replacement erally, is highly arbitrary istics reports since World War II 
calculation. n some applications, these con These tables show a constantly 
J&L’s treasurer, Norman T Har- cepts completely ignore the direct climbing cost pattern which averag- 
formula vings which can be made through _ es, for wages, and for fringe benefits, 
and be- replacement. Other evaluations over- maintenance, and other material 
costs which build’ costs, an increase of from 5 to 6% 
annually. The price pattern for met- 


will say that a 


¢ 


the exact cost of 


in the future. How 


for 


ly sound ba 


is put the new 
th a variety of tests 
it widely applicable to metal- look the avoidabl 
working plant replacement studies ip when replacement is postponed 
Drawing upon his discussions with 
management people in various com- 
panies, he points out that few of 
them will disagree that costs will 
ontinue to rise in the years ahead, 
yet none of the replacement formulas 
10ow in general use consider infla 
the evaluation 
on Formula is a 
been used 
surveying 
investment 
sts, the new 
evaluation 
nula because no 
juired. Data on the 
ed equipment are 
1, and projected Present Book Value 


. oO < d 
é ne rati yb avol Present Market Value 


he cost of the new equip 


i ce ¢ 
FOr vari Life of Usefulness 
: CURRENT COST COMPARIS\ 
eValiual = > 
Perhaps of even greater impor- 
tance than the formula itself, is the 
arrangement of the evaluation pro 
cedure into two parts—analysis and 
projection. Thus, any company now 
operating under an established re- 
placement program can, rather sim- 
ply, continue to use the present meth- 
od but reevaluate the result in terms 
of projected rising costs. The differ- 
ence in return on an investment can 
be of substantial magnitude. 
Presenting a graphic cor 
. the costs involved ir 
ete machine i 
new, efficient equipm 
formula is complete in : 
page form. It can hel 
ound decision, whether you u 
entire form or simply the project 
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alworking machinery also has in- 
creased—about 6 to 7% per year. 
Few people in the industry anticipate 
a change in direction for these curves. 
The trend should be considered in 
every replacement study. 

Some formulas, and managements, 
think of replacement in terms of 
savings.” J&L, in its new formula, 
prefers consider the “avoidable 
postponement of a 
proposed replacement. The difference 
between id avoidable 
but the 
t of avoidable costs 


ly different frame 


costs” caused by 


costs 


mantics 


work for evaluation 

ulas do not 
projection of costs or 
savings over the life of the new equip- 
Nevertheless, the records of 
any company will show that a ma- 
chine tool is run at the labor and 
naintenance rates existing at the 
ime of purchase for only a very 
part of its total useful life 


provide for 


ment 


sma 


Thus, to use only today’s labor and 
material costs is not realistic. 

In many instances, these unpro- 
jected formulas, together with rigid 
policies, have prevented the purchase 
of equipment which would produce 
savings of 35%, or more, of its in- 
stalled cost in the first year of oper- 
ation. Numerical control is an out- 
standing current example of this 
problem. 

As a look at the 
Favorable Cash Flow concept ap 
plied to a $30,000 numerically 
trolled 


expected useful 


demonstration, 


con 
positioning table having an 
life of 10 years: An 
table 


alysis of the saving, when the 


compared with 

ing plus drill jigs, sl! an 

tage of $13,000 in the first year; a 
cash flow after Federal taxes, plus 
depreciation, of $9240. The projected 
annual increase in 
taxes is $1000. The 
jective in this 
cash flow in two years. A 


cash savings after 
management ob 
company is a favorable 


decision 


JONES & LAMSON MACHINE COMP/ 


SOMPUTATION OF AVOI 


BY POSTPONING REPI 


Avoidable 
Samperison 


(Line 12 - 


Avoidable Costs Fram 
Sost Camparison 


$17,200 times number of years 


Factor for Projected Increase In 
Labor and Material 


$17,200 times 27.63% (1 
$17,200 times 62.909 (1) 


Factor for Projected Increase in 
f New Equipment 


Costs Incu 


Yotain percentages fram ‘Projecti 
) Obtain percentages fram ‘Projection 
Working Machinery 


Beyond First Year 


ABLE 


m of Wage and Material 


f Replacement Cost 


Basis For Rating One Replacement Project 





Against Another 


Proposed Investment 


In New Equipment 


Ratio of Avoidable C 


Sost of New Equipment 
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$ 54,000 


$3 54,000 


PROJECTION OF 
WAGE & MATERIAL COST FACTORS 





Year For Year Cumulative 





Current Year 0 
5 -00% 
5.25% 
5.51% 
5 -79% 
6.08% 
6.3% 
40.7 
47.75 
9 . 55.144 


10 7-7 62.90% 
INSTRUCTIONS 

Apply the cumulative ratio (opposite the 
number of years, beyond the first year, for 
which a replacement decision would normally 
be postponed) to the net of the figures in the 
Current Cost Comparison (for one year) on 
the first page of the form. Enter the projected 
cost at Line 12, and on page two of the form 


5 FOR 


INSTRUCTIONS 

Multiply today’s cost by the Replacement 
Cost Factor for the number of years, beyond 
the first year, you would normally postpone 
replacement. Thus, if normal replacement is 
postponed for five years the Replacement 
Cost Factor is 1.382. At a cost today of $54,- 
000, the cost in five years will be $74,628—an 
additional cost of $20,628. Projections are 
based on past price pattern for Metalwork- 
ing Machinery developed by US Dept of 
Labor, Bureou of Labor Statistics. 
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Recently, George Terborgh, Re- 
search Director of the Machinery and 
Allied Products Institute (MAPI) de- 
veloped a new concept of equipment 
investment to replace the earlier 
MAPI formula. It is based on the one- 
more-year analysis of the replace- 
ment problem. It measures the ur- 
gency of a replacement project, in 
relation to all other investment pos- 
sibilities, as compared with going on 


without the proposed equipment for 
one more year. 

As a result of thorough, careful 
tudy, Mr Terborgh assumed in de 
veloping the MAPI formula that the 

investment, relative 
vestment, rise 
f deferment 


y é 


mated for 
most projec 


timated 


ine que 
return to 1 
sume 


hich period of deferment to a 


of variou pe riods of de- 
it showed that the most prac- 

| approach to replacement is to es- 
imate the minimum relative return. 


} + 


companies 
practical 

using Favorable 
Payoff Period 


one-more 


ecnnique many 


is extremely 


form- 


zes_ long- 
tions and works 
h readily obtainable figures 
However, in seeking a formula for 
use by J&L, Mr Harrison suggested 
that the MAPI Formula would be 
more suitable than at present if 
broader predictions or projections 
were made in using it; that a deci- 
sion had to include some sound indi- 
cation of inflationary influences. 
He recommended using, rather 
and fringe benefit 


today’s labor 


ite over the fore 
of the equipment 
the rising 
As a resul 
simplified Jones & Lamson 
Formula was developed 


Pr ion talk ed 


¢ 


' UL 


y, the 


Shop man’s “Operations Resea 


The tean 
attack 
Approach.” 
MEA a problem 


even steps 


‘Operations Re- 
neering people 
ess Deve lop 
rocedure in at- 
ntains many 
nore complex 
bed by Harry 
SAE Na 

New 

S are 


The 


nal personnel works 
plan 
Engineering 


called 
is studied 


Determine objective 


problems or 
Study conditions 
Plan possible lutions 
Evaluate possibl 


> : 
Recommend actio 


Follow 


Phi 


l ladies completed 
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been extremely varied 


Any replacement formula must 
have a device for rating each replace- 
ment project against all of the other 
projects with which it is competing 
for capital. This rating is provided on 
the second page of the J&L Formula 
as the ratio of avoidable costs to the 
cost of the proposed equipment. 
The ratio should t iblished 


effect 
inventory turnover, 
downtime, em 
the elimination of 
These factors are 
1 the elements 

be 
ur dollars; which 
Jones & Lam 


new formula 
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In electric-discharge machining . . . 


What's the best electrode shape 
for removing metal? 


By Richard W McDowell, graduate school of industrial engineering, 


and Orville D Lascoe, professor of industrial engineering, Purdue University 


What effect does electrode shape 
have on metal removal rate? Exten- 
sive tests made at Purdue University 
show that of five shapes—flat end, 90° 
(funnel shape) 90° 
point, circular’ serrations, and 
straight serrations—the 90° point 

superior because of its particle- 


point, inverted 


evacuation abilities 

However, because each job must 
be tailored to suit specific applica- 
tions, the too] designer must have at 
his disposal information that will 
enable him to find these facts with- 
out costly experimentation 

On the subject of electrode design, 
much time can be saved if something 
is known of the action electrodes 
have on metals. The prime objective 
of the tests was, therefore, to estab- 
lish the relationship between elec- 
trode shape and metal-removal rate. 
With this in mind, five types of elec- 
trodes, with the contact areas men- 
tioned, were machined. The total vol- 
ume of metal removed, and the abil- 
ity of each to evacuate particles pro- 
duced was closely recorded 


Electrode design 

In electrode design, it must be re- 
membered that an electrode must be 
smaller than the hole desired in the 
workpiece. This dimensional differ- 
ence depends on the spark gap which 
is controlled by the machine setting, 
tool material, and work material 

An electrode must also be long 
enough to compensate for linear 
wear. For through holes, %-in. dia 
or more, the length should be 1 to1% 
times the depth of the hole. For holes 
than % in., the electrode 
to 7% times the hole 


maller 
hould be 4% 
depth 
Electrodes can be made as a single 
unit or as a composite of several sec- 
tions, either solid or hollow. The sin- 
gle unit is better where a high de- 
accuracy is required. The 
is good for large sec 


ould be too 


gree of 
composite tool 
tions where so] 


expensive 


1a tools Ww 


Electrodes are shown as they 


appeared 


Electrode material 

The material from which an elec- 
trode is made will influence the met 
al removal rate as well as the surface 
finish. The effect of heat on the work 
piece and too! is of major importance, 
while hardness and other physical 
properties of the electrode materials 
are relatively insignificant 

The size of the particles removed 
will vary with the electrode mate 
rial, even though the discharges are 
energy. That is to say, 
finish different 
same condi- 


of identical 
the surface 
under the 
tions 

For example: Tests showed that 
machining steel with a brass tool 
produced a surface finish of 200 mu- 
in. Under the same machining condi- 
tions using a copper-graphite tool, 
the surface finish obtained was 300 
mu-in., but the production rate was 
higher. Thus, metals that are more 
machineable with this process will 
have a rougher surface finish than 
metals less machineable. 

Because the function of the tool in 
spark machining is to direct dis- 
charges to a specified area of the 
work, qualities of the tool are de- 
termined by the thermal and electri- 
cal-conductivity characteristics of 
the material from which it is made 


can be 
machining 


Electrode wear 

Wear of the electrode can vary be- 
tewen 20 and 250% of the volume of 
metal removed from the work, de 
pending on the machining conditions 
and the material from which the 
workpiece and electrode are made 
In practice, however, tool wear can 
be reduced by varying the discharge 
circuit resistance, lowering the pow- 
er input, selecting a more erosion 
resistance material, or altering the 
hape of the tool 


Working fluids 

Discharge machining is generally 
performed submerged in a dielectri 
after test. Column at left 


before and 


illustrates how each was machined. A has flat end, B a 90° conical point, C an inverted 


90° cone, D cire 


ilar serrations, and E straight serrations. After each had cut five holes, 


it appeared that B retained its original shape better than the rest 
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slug produced 


aX by electrode C 











slug produced 


=—== — by electrode 'D 





progress 
Scale at left marks ti consumed by 
electrode. Slugs produced by electrodes C 


and D are shown in the two bottom views 


fluid to prevent particles from stick- 

ng to the tool and to dissipate them 

from the working area, thereby in- 

the speed of the process 

ilts can be obtained with or 

liquids such as kerosene, trans- 

oil, or mineral oil. Water can 

lso be used, but its high conductivity 

results in incomplete charging of tbe 

condenser in the electrical circuit 
hence, production is low 


Surface finish 

Electrical - discharge machining 
produces a surface different from 
that obtained by mechanical means. 
Each discharge pulls a particle from 
the surface of the part, leaving a con- 
cave depression which is up to 0.3 
times as deep as its diameter. Dur- 
ing machining, the work surface be- 
comes covered by a multitude of 
these depressions, overlapping each 
other thereby producing a matte fin- 
h 

Surface finishes are determined by 
the same methods employed to find 
the finish of mechanical metal-re- 
moval processes. Rough, or semi-fin- 
hed, surfaces are inspected with a 
binocular microscope. A _ Profilom- 
eter, Surfindicator, or Interferometer 
; used for checking finished surfaces 


Metal removal rate 
The metal removal rate is low in 
electrical-discharge machining, the 
maximum being approximately 0.02 
cu in. per min. It has been estab- 
lished that 99.3% of the cycle is re- 
uired for charging and discharging 
condensers, allowing only 0.7 for 
tual work 
Machining time would be greatly 
reduced if the time between charges 
vuld be decreased. [A new Jap- 
inese-developed machine has made 
gnificant progress toward this goal, 
report of which appeared in AM 
Dec 29 °58, p56. Ed] 


Test preparations 


The electrical-discharge machine 
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employed was an Eleroda D1 which 
has an electrode-shank-diameter ca- 
pacity of 0.865 in. The table, with a 
adjustment for both 
and cross feed, gave us a 
yvement of 11 and 7 in 
down feed 
of the electrode was attained with an 
electro-hydraulic servo-mechanism 
which is an integral part of the ma- 
chine. 

Plans were to machine 5 holes in 
each of 5 workpieces or a total of 25 
All electrodes were machined 
from Revere 1-in. dia, 100 Mix elec 
trolytic tough-pitch copper. Their 
over-all length was 6 in. of which 2 
in. were turned down to 0.865 in. to 
fit the electrode holder 

The contact end of the first was 
faced off flat and marked A. The 
next, called B, was turned with a 90° 
point, whereas C received a funnel- 
shaped or inverted 90° point. Serra- 
tions were tried on the last two. Elec- 
trode D got circular serrations while 
E was serrated straight across. 

To obtain the utmost in uniformity, 
with respect to hardness and grain 
structure as well as dimensional ac- 
curacy, the work samples were cut 
from the same strip of steel. Stentor 
tool steel, with a carbon content of 
0.90%, manganese 1.60%, and silicon 
of 0.25% was used. The samples were 
finish machined to % x 2 x 8 in. and 
given the following heat treatment 

Placed in the furnace, the pieces 
were slowly brought up to a tempera- 
ture of 1200° F and held for % hour, 
1460° F. After % 
hour of exposure to this temperature, 
the samples were quenched in oil 
To overcome and stress 
0.010 in. was ground off both sides of 
each piece. 

Kerosene was selected as the di 
electric fluid and a constant level was 
maintained throughout the test. Af 
ter continuous machining, the dielec 
tric fluid became contaminated, but 
a filtering system could eli 


nm 
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then increased to 
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Machining procedure 

The machine controls were set and 
maintained for optimum cutting ac- 
each electrode could be 
judged on its own merit. This was 
achieved by regulating the power 
and feed controls to hold a steady 
indicator reading of the gap stabiliz- 
er. With controls properly adjusted, 
a steady sizzling sound at the elec- 
trode will accompany good cutting 
action. 

Power setting and depth of pene- 
tration were recorded at the end of 
each hour of operating time. Elec- 
trodes A, C, D, and E were allowed 
to overtravel % in. after break- 
through, whereas electrode B was al- 
lowed 1 in. because of the % in. of 
travel necessary to reach full diam- 
eter 


tion so 


Inspection and results 
An optical comparator checked 
electrode wear to record changes in 


shape between each run. Photo il- 
lustrates the five electrodes before 
and after machining. Slugs produced 
by electrodes C and D were weighed 
on a Voland analytical balance to es- 
tablish their volume. These were 
ubtacted from the total volume of 
their respective holes to compute the 
metal removal rate 

The holes 
times size on the optical comparator 
as a check for In each 
case, the hole was found to be with 
in 0.001 in. of the radius. Dimensions 
at top and bottom of each hole were 
measured with a tool maker’s micro 
scope the results of which are listed 


were projected ten 


roundness 


in chart. 

A study of this data revealed that 
electrode B performed better than 
the others in all five tests. The su 
periority of this electrode proved 
that its design allowed better evac- 
uation of particles throughout the 
cutting process. This can be attribut 
ed to a smaller contact area between 
electrode and work as compared to 
the other electrodes. Particle evacu 
ation was further aided by the point 
of the tool penetrating the bottom of 
the work 

The rest of the electrodes took on 
a relatively identical shape as the 
test progressed, and their metal re- 
moving rates were much the same 
Electrode C required the longest 
time, the reason for this being its 
poor evacuation ability. 

With good evacuation, the power 
on the electrode can be increased 
And with an increase in power, the 
production rate goes up 


[his article is based upon a M S thesis submitted to Purdue University. Some 
of the material for this discussion was gathered in a survey of articles pub- 
lished by the following technical magazines: 


Makes Fard Jobs Easy” 
pl36 


“Arch Machining 
Machinist— March 52, 


by H V Harding and V E Matulaitis, American 


“Electrical Discharge Machining” by H V Harding, V E Matulaitis and R C Stoke, American 


Machinist—March 15, °54, p137 


“Electrical Discharge Diesinker” by George L Weiser, American Machinist—Oct 10, "55, p148 


“How to 
“Funda 


56, p139 « 


Understand Spark Erosion” 
mentals of Electri 
oncluded June '56, p169 


“Form Tool by Electrical Discharge Machining” by N C Cici, Machinery 
“Spark Erosion Behind the Iron Curtain” by E Gros, American Machinist—July 30, ‘56 
“Electrical Discharge Grinding of Tools” by V E Matulaitis, The Tool Engineer 


p97 


by R Decat, American Machinist—April 23, '56, p113 
al Discharge Machining” from Russian paper, Machinery—May 


July '56, p148 


Aug ‘56, 


“Russians Discover Spark Cutting,” Metal Progrese—Jan °S7, p121 


“Electrical Discharge, Shapes, 


Machinist—June 3, °57, p102 


Tools and Honeycomb” by Thomas A Dickerson, American 


“Electrical Discharge Cuts Impossible Slits” by E J Lach and Carl Munter, American Ma 


Aug 12, °S7, pl05 


chinist 


“Electrical Discharge Machining” by E N Baldwin and B W Nieble, Designing for Produc 


-"57, p426 


ectrolytic Grinding Tames Hard Metals” by Lynn A Williams, The Tool Engineer 


57, p% 
“In Plant 
Productior 


Electro-Fros 


nd Mines are Ex; 


nsive 
pensiv 


Diar 
Feb °58, p67 
n Techno 


Aug 


Spot Yours and Save” by Carol E Reuss, Tooling & 


logie” Charmilles Ateliers Des Charmilles, S A Geneve 





Screw machine 
is a broach, too 


By Forest MeDaniel. product engineer, 
Western Electric Co, Cicero, Ill 
One machine works like two at West- om 
ern Electric’s Hawthorne plant, F a» he 
woere . broaching fixture on a Broaching fixture... works automatically along with screw-machine 
Brown & Sharpe 00G screw machine ction. Pickoff arm delivers parts; cross-slide action powers the dial 
saves an extra operation. The rea- 
yn for broaching is to hold toler 


of +0.0005 in. on the thickness to move the work between 


dimensions and flatness are produced dex pins 
ll spacer rings that go into Action of the cross-slide and pick- the HSS broaching tool and a hard- 
for dial-tele off arm indexes the part-holding feed ened backup plate. The two plates 
ra dial to produce intermittent motion are separated by a spacer plate, 
crew-machine tools cut of the parts past 15 broaching teeth which is machined 0.001-0.002 in. un- 
from aluminum-alloy rods, Ten teeth take cuts 0.0005 in. deep dersize but is bowed so tightening 
ice parts with a 5/16-in. OD each, and the five final teeth do the’ the ing screws sets the exact 

ind 0.196-in. ID. Thicknesses are ei finishing. Parts drop through a chute inal broached dimension required 
ther 0.072 or 0.081 in. When the _ to a tote pan after they have been Broaching and backup plates can 
re\ le is complete, the ejected by a spring-loaded pin in the ye reground, then reassembled with 
regular pickoff arm transfers each fixture the spacer plate plus shims to bring 
ring to the broach fixture, where final The 


equipment 


1 office 


feed dial is controlled by in- dimensions back to requirements 


Broach assembly 


Breach teeth _[” 


' 
) —~ Feed dial 


Ya Index pin 
aN 





a 


Retainer 
plate 


) —Dischorge 
chute 
Pickoff-arm shott 


iched across one end 


Pickoff arm brings up parts.. to broach fixture along re- 
ta , Ca ttachment strikes bar on fixture (see photo) to 


i 
t 
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American 
iY F-Tetaliali- ns 


completes survey of 


Foreign machine tools in U. S. metalworking 


AMERICAN MACHINIST PRODUCTION EQUIPMENT SURVEY — 1959 


Do you have foreign machine tools (cutting or forming) in your plant now? Yes[{ | No[{_| If yes, how many? 


(If no, please skip to question 5.) 


Please list here the foreign machines you now have, giving the size, country of manufacture, and yeor bought. Two 
sample entries ore given to show the kind of information desired: 


Quantity Size and Type __ 
pod 2 3-ft radial drills 


entries 1 16-in. engine lathe 


Year Used for (check one) 
Country Bought Production Maintenance 


England 1955 v 
Germany 1956 





Please check the statement that most nearly describes the principal reason for the purchase of foreign machines: 


_ Characteristics and capacity equivalent 
|__| to U.S. machines and price wos lower 
Characteristics and capacity adequate though 
[_] below U.S. machines but price was lower 
___ Characteristics and capacity superior 
_} to U.S. machines 


Unique performance characteristics 
| not available in U.S. machines 


Needed quick delivery and could get 
it in foreign machine 





~ Other (please explain) 


ed 





Hove you in general been sotisfied with the quality of your foreign machines? Yes[_}] No(_] 


Have you needed ports or services? Yes{_] No/[ 


a | oe | 
Yes = No J 


Yes{_}] No| 


Has service been satisfactory? 
Have parts been readily available? 


Do you plan to buy machine tools during 1959? Yes 


— 


No[_] 


If yes, how many? _____ How many of these do you think will be foreign machines? 


About how much do you expect to spend for new machine tools in 1959? 


How much of this will probably be for foreign machines? 


Why the survey- 


No reliable information has been available as to 1) how 
widely foreign machine tools are used in U §S plants, 


2) whether one part of the country, like the West Coast, 
has more of them than another, 3) whether one metal 
working industry, such as farm machinery makers, has 
more of them than another, 4) whether there are more 
foreign machines in small shops than in big plants, 5) 
what the main reasons have been for buying foreign 


machines 


AMERICAN 
MACHINIST 
EDITORIAL 


RESEARCH 
REPORT 
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How the survey was made- 


To get this information, American Machinist mailed a 
simple one-page questionnaire to more than 5000 plants 
that had supplied complete data for the 1958 American 
Machinist Inventory of Metalworking Equipment. The 
response was extraordinary. 2722 plants filled out and 
sent back their questionnaires—better than a 50% re 
turn. Analysis of the returns shows that the plants are 
well distributed in size, geographic location and kinds 
of metal products made. These 2722 plants have work 
forces representing 9.5% of the total number of em- 
ployees in all of U S Metalworking 


For detailed answers to the questions from 2722 plants, 


please turn to next page fv 


COPYRIGHT 1959 BY McGRAW-HILL PUBLISHING CO, INC, 
330 W 42nd ST, NY 36, NY 
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Foreign machine tools in US metalworking . . . 


1. Do you have foreign machine tools in your plant? 
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272 ENGINE LATHES 

182 OTHER LATHES 

322 MILLING MACHINES 
173 GEAR CUTTERS, FINISHERS 
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154 RADIAL DRILL 

112 OTHER DRILL 
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2b. From what countries were your machines imported? 


A: the chart to the right shows, 98% 
{f reported machines were built in 
six European countries. The remain- 
ng 2%, listed under “Other,” rep- 





ing 2 
resents machines built in several! 
other nations, of which Belgium and SWITZERLAND 
Denmark are the most significant 

There is a definite relationship be- GERMANY 
tween machine type and country of 

rigin. Certain machine-tool build- 
ers in some countries have long been 
familiar names to the buyer of for 
eign machine tools. The country-of- ITALY 
origin chart and the machine-type 
chart on the opposite page are close- SWEDEN 

ee ee COUNTRY OF ORIGIN 


“In his survey o attem ras 
et ee ae ee FRANCE 2292 MACHINE TOOLS 


nade to collect data on who built the 
achines. Nor was there an effort to 

relate date of purchase to country of OTHER 

origin. Such statistics, although in- 

teresting, fall outside the scope of the 


ENGLAND 


rvey 


SOURCE: American Machinist 


2c. When did you buy your foreign machines? 


Or the 2292 foreign machines report- 
ed, 60% have been bought in the past 
five years, 85% since 1950. The date- 60- 


% of total machines reported 


of-purchase chart to the right follows 
the 4- or 5-year intervals that recent 
American Machinist Inventories have 50 - 
covered 
Some 12% of these machines were 
bought before the end of World War 
II; almost all of these are over-20- 
years-old machines purchased in the 
1uch smaller portion of the 
was bought during post- 
war years (1946-49), when European 
machine tools were not exported in 
large numbers 
It is safe to assume that date of 
purchase for most of the machines 





approximates year of manufacture 
A few plants, however, reported pur- TO 1945 1946-1949 1950-1953 1954-1958 
chases of used and military-surplus : 

MENS CE CE SRS SN ee DATE OF PURCHASE of 2292 machine tools reported 


ichine tools 


SOURCE: American Machinist 


2d. For what purpose are your machines used? 


Most of the machines reported are al! tabulations under “Production.” here are some examples from the 
in the production lines of the plants With one exception, this large ratio sample of this ratio (production per- 
that own them. Almost nine out of in favor of production holds true for centage given only): Special-Indus- 
(88% ) are used for production, the individual industry groups with- try Machinery (100%); Aircraft & 
y 12% for maintenance. A very n the sample, as well as for the Parts (98%); Forge Shops, Foun- 
few plants reported using a machine total. Only in the Ordnance-Ship- dries, Miscellaneous (96%); Metal- 
both for production and for mainte- building-Railway industry is produc- working Machinery (96%); Com- 
nance. A handful of plants wrote in tion use less than maintenance—45%. munications Equipment (86% ); Farm 
the machine is used for tool- For some of the industry groups Machinery (73%); Office & Service 
room work; it was then included in that appear in the chart on page 141, Machines (68% ) 
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REPORT 


3. Why did you buy foreign machines? 





Characteristics and capacity equivalent to 
US machines and price was lower 


Characteristics and capacity adequate though 
below US machines but price was lower 


Characteristics and capacity superior to 
US machines 


Unique performance characteristics not 
available in US machines 


Needed quick delivery and could get it in 
foreign machine 


SOURCE: American Machinist 


Each of the bars... . in the above irt represents the per 


total does not agree 


buving its machines. Plants were asked to check one or 


ison tor 
In the sixth reason 


re of six reasons for buying the machines 


more 
Other”), write-in replies were so scarce and so varied that no 


ntage of total answer » this « tien. This 
nificant additional reason developed 


exactly with the tota wrted, because a plant 
more tha wre than one <i 


A Special Note on the Automotive ‘Big Three’ 


bought on formance, 
ruggedness, delivery and service 


No ittempt v ! to get ! imported machines are cost-reducing features, 
individual manuf iring plants the basis of performance only, with 
the automot sig Thr ll ou price not being the deciding factor When it comes to service, the au 
questionnaire 1 a staff editor These machines must have advan tomobile makers expressed the 
called pel tages not available 

Even then th ‘ differ much 


thought that the situation does not 
from that in U.S. ma 


production executive chines 
builder has good dis 


“especially chines—if a 
tributors the user gets good service; 
if a builder has poor distributors the 
‘rr inevitably suffers from poo! 


opinion that his division usel 
any production ma ‘service. One of the Big Three went 

rom abroad because his staff yn record with the statement that 
particular feelings either for it has had no trouble in obtaining 
such machines. Time and __ parts and service where a good for- 
that eign machine tool has had good sales 


representation. Discussion of foreign 


‘ Three companies dered unless they are 
Ford and Chry I iseful for the purposes needed.” One 
division executive ex 


» or against 


the point was stressed 
imported machines must have some 
to machines with automobile people in 
evitably got back to one all-import 
equipment was cited as_ ant fact, no matter how many other 
les were explored that these 
hines must have special quali 
not to be found in American 


again 
purchased f 
One of the Big T! ol hat i thing special to offer if they 
sole imported mach now in 1 be considered at all. Some foreign 


are 


t 
toolroom 
aving the kind of special features 
worthy of consid- 


is a spark-erosior 


perimental depai 

maker says further at make them 

the market for foreign 1 I eration. Automotive people reite ties 

tools of any kind ited that the factors that they ar machines if they had a chance of 
Two of the Big being purchased 


ost interested n checking are 
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Foreign machines in 15 major industry groups 


SPECIAL-INDUSTRY 
MACHINERY 
(SIC 355) 


Per cent of 
industry reporting: 7%, 


Plants reporting: 208 


Plants with 
foreign machines: 64 


Total 
foreign machines 
reported: 140 


ELECTRICAL EQUIPMENT 
(SIC 361, 362, 364, 369) 


Per cent of 
industry reporting: 8°, 
Plants reporting: 179 


Plants with 
foreign machines: 49 


Total 
foreign machines 
reported: 


AIRCRAFT AND PARTS 
(SiC 372) 


Per cent of 
industry reporting: 6%, 
Plants reporting: 62 


Plants with 
foreign machines: 32 


Total 
foreign machines 
reported: 132 


SOURCE: American Machinist 
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FARM MACHINERY 
(sic 352) 


Per cent of 
industry reporting: 9% 


Plants reporting: 72 


Plants with 
foreign machines: 


Total 
foreign machines 
reported: 


GENERAL INDUSTRIAL 
EQUIPMENT 

(SIC 351, 356) 

Per cent of 

industry reporting: 

Plants reporting: 

Plants with 

foreign machines: 


Total 
foreign machines 
reported: 


HOUSEHOLD 
APPLIANCES 
(SIC 363) 

Per cent of 
industry reporting: 
Plants reporting: 
Plants with 
foreign machines: 


Total 
foreign machines 
reported: 


PRECISION 
MECHANISMS 

(SIC 38) 

Per cent of 

industry reporting: 9%, 
Plants reporting: 116 


Plants with 
foreign machines: 42 


Total 
foreign machines 
reported: 


April 20, 1959 


CONSTRUCTION, 
MINING, MATERIALS 
HANDLING EQUIPMENT 
(SIC 353) 

Per cent of 

industry reporting 13% 
Plants reporting: 175 
Plants with 

foreign machines: 30 


Total foreign machines 
reported: 57 


FABRICATED 

METAL PRODUCTS 

(SIC 34) 

Per cent of 

industry reporting: 10%, 
Plants reporting: 700 
Plants with 

foreign machines: 148 


Total 
foreign machines 
reported: 


COMMUNICATIONS 
EQUIPMENT 

(SIC 365, 366, 367) 

Per cent of 

industry reporting: 
Plants reporting: 

Plants with 

foreign machines: 


Total 
foreign machines 
reported: 


ORDNANCE, SHIP- 
BUILDING. RAILROADS 
(SIC 19, 373, 374) 

Per cent of 

industry reporting: Pay A 
Plants reporting: 47 


Plants with 
foreign machines: 14 


Total 
foreign machines 
reported: 


METALWORKING 
MACHINERY 

(SIC 354) 

Per cent of 

industry reporting: 25%, 
Plants reporting: 425 
Plants with 

foreign machines: 178 


Total 
foreign machines 
reported: 


OFFICE AND 

SERVICE MACHINES 

(SIC 357, 358) 

Per cent of 

industry reporting 14%, 
Plants reporting: 76 
Plants with 

foreign machines: 20 


Total 
foreign machines 
reported: 72 


MOTOR VEHICLES 

AND PARTS 

(SIC 371, 375, 379) 

Per cent of 

industry reporting: 4%, 
Plants reporting: 84 
Plants with 

foreign machines: 14 


Total 
foreign machines 
reported: 


FORGE SHOPS, 
FOUNDRIES, 
MISCELLANEOUS 

(SIC 332,336,339, 25,359, 39) 
Per cent of 

industry reporting: sy 
Plants reporting: 288 
Plants with 

foreign machines: 54 


Total foreign machines 
reported: 197 
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REPORT 


Foreign machine tools in US metalworking . . . 


4. Have you been satisfied with foreign machine tools? 


@ Have you in general been satisfied with the quality of your foreign machines? Yes: 628 No: 107 
@ Have you needed parts or services? Yes: 455 No: 250 
@ Has service been satisfactory? Yes: 400 No: 127 


@ Have parts been readily available? Yes: 325 No: 165 


han one foreign machine could answer both ‘Yes and “No 


5. Do you plan to buy machine tools in 1959? and 
6. How much will you spend on machine tools? 


t plan to buy this be imports. Dollar spending for for 
ndecided when they eign machines will also be 4% 
irea expenditure ee As the right-hand column in the 
e€ opposite page tuble below shows, published figure 
are actual figures reported in the 
foreign ample, and have not been expanded 
4% will to include all of Metalworking 


SPENDING PLANS FOR 1959: A REPORT FROM 2683 COMPANIES 


Buy machine 
tools in How How many Planned Planned Per cent 


1959? many foreign spending, spending, of 
machine machine machine foreign industry 
Industry tools? tools? tools machine tools reporting 








Farm Machinery 112 1 $ 2,482,000 $ 7,500 9% 
Construction, Mining, Materials Handling 325 18 5,166,000 222,500 13% 
Metalworking Machinery 816 22 13,456,500 338,300 25% 
Special-Industry Machinery 265 3,293,000 166,500 16% 
General Industrial Equipment 425 8,540,000 349,100 15% 
Fabricated Metal Products 11,288,000 233,000 10% 
Office & Service Machines 267 2,704,500 210,000 14% 
Electrical Equipment 356 3,255,000 84,000 8% 
Household Appliances 48 1,099,000 0 1% 
Communications Equipment 1,032,000 40,000 6% 
Motor Vehicles & Parts 202 2,363,500 43,000 4% 
Aircraft & Parts 191 1,957,000 45,000 W% 
Precision Mechanisms 5 264 1,887,500 69,000 9% 
Ordnance, Shipbuilding, Railroads 3,396,000 440,000 17% 
Forge Shops, Foundries, Miscellaneous 299 2,936,000 219,500 5% 





Totals $64,856,000 $2,467,400 9.5% 
SOURCE: American 
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Area distribution of imported machine tools 


Total 
Plants %, of Plants foreign Guy eaxhlon How How Planned Planned 
responding Metalwerking with machine in 1989? many many spending spending, 
to in eree foreign tools ——__—_ machine foreign machine foreign 
survey responding machines reported Yes No tools? machines? tools machines 





New England 291 13% 129 359 140 753 38 $ 9,010,500 $ 272,800 
Middle Atlantic 616 10% 177 907 252 360 53 14,790,500 674,000 
Southern 241 1% 39 154 91 7 3,545,000 24,000 
Great Lakes 539 8%, 148 305 19] 334 763 25 12,485,000 464,500 
Midwest 573 / 133 288 256 306 31 15,801,000 551,100 
West 222 W% 32 77 98< 122 375 20 4,142,500 260,500 
Far West 240 7% 79 202 105 133 430 21 5,081,500 220,500 





Totals 2722 9.5% 737 2292 1133 1550 4925 $64,856,000 $2,467,400 
NOTES: New England: Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut 
Middle Atlantic: New York, New Jersey, Pennsylvania, West Virginia, Delaware 


Southern: Maryland, Virginia, North Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, Texas, Eastern 


Tennessee 
Great Lakes: Ohio, Eastern half of Michigan, Eastern half of Kentucky 
Midwest: Northern Illinois, Indiana, Western Michigan, lowa, Wisconsin 


West: Minnesota, Southern Illinois, Western Kentucky, Western Tennessee, Arkansas, Missouri, Kansas, Oklahoma, New Mexico, North 
Dakota, South Dakota, Nebraska, Montana, Wyoming, Idaho, Utah, Colorado 


Far West: California, Washington, Nevacia, Oregon, Arizona 


SOURCE: American Machinist 


WHY FOREIGN MACHINE TOOLS WERE BOUGHT 


Middle Great 
New England Atlantic Lakes Midwest West Far West 





Characteristics and capacity equivalent 33 29 29° 2i9 27% 


to US machines and price was lower 





Characteristics and capacity adequate though 13 16 27 


below US machines but price was lower 





Characteristics and capacity 1] 15 


superior to U S machines 





Unique performance characteristics 21 
not available in US machines 


Needed quick delivery and could 22 


get it in foreign machine 





Figures represent per cent of total response in each area 





American Machinist 


eplied to the survey are The Middle Atlantic area will also New England: 3% 
uted throughout the spend more for foreign machine too] Middle Atlantic: 4.5% 
In terms of employees, this year than any other area: $674 South: 0.7% 
ranged from 7% in the Far’ 000, or 4.5% of planned spending fo1 Great Lakes: 3.7% 
in New England. (For machine tools, will be invested ir Midwest: 3.5% 
ach area, see the note imported machines. But percentage West: 6.3% 
elow the large table on this page wise, the West will lead all other Far West: 4.3° 
The Middle Atlantic region (New ar reign-machine investment The maller table, showing the 
York, New Jersey, Pennsylvania) re 6.3% of the total nt for machine area breakdown on why foreign ma 
more foreign machine tools in the Tran ississippi—Rocky chine tools were bought, disclose 
1 any other area: 40% of the Mountain area will for imported fairly consistent patterns. For the 
machines reported are machine most part, plants bought foreign ma 
area. The South, on Here's the percent of total expendi hin f h ame reasons, regard 
hand, reported fewest tures that are will spend on the area in which the plant 


of the total orelg mi tl re located 
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What size plants have foreign machine tools? 
Th 
9 
4 
‘ 
’ 
’ 
1 
8 
: 
s 
4 


MACHINES 
@ PER 1000 EMPLOYEES 


8 
. 
5 
‘ 
‘ 
§ 
* 
4 
4 
’ 
t 
t 


% WITH 
FOREIGN MACHINES 


°o WITH FOREIGN MACHINES 
MACHINES PER 1000 EMPLOYEES 


~ 
7 
Mn, 





SS i 1 
50-99 100-249 250-499 500-999 Over 1000 





EMPLOYEES 


YURCE: American 


REPRINTS ARE AVAILABLE Order from Reader Service Dept, American Machin- 


ist, 330 W 42nd St, New York 36, N Y. Single copies 
of this re port are Joe: prices are reduced for quanti- 


of this and all other ties over 100. Other reports are priced at 35€ if 16 

pages, 30€ if 12 pages and 25¢ if 8 pages. A list of 

‘ — ‘ current reprints is available from the Reader Service 
American Machinist special reports = pep. 
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Ask for completely new cutter catalogue No. 259. 
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ING TOOL LINE 
FOR MILLING ACCURACY 


For precision milling to close 
tolerances, so vital in today’s high-speed, 
high-production manufacturing, 

T-J now offers a new, improved line of 
milling cutters. The new cutter 
line features a high helix angle, 
doubic back-off, and a right-hand spiral 
to produce more and smoother 
cuts between grinds, and 


a free-cutting, stronger tool, 


Specially designed and precision- 
manufactured for die sinking and 
production milling, the new line is 


desizned to include flats on the shanks 


for set screw type drivers on all of 


the end and side milling cutters. 


Write today for complete informa- 
tion to the Tomkins-Johnson Company, 


Jackson, Mich. 
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Fully-Loaded, Job-Mated Work Stations 


Here is an exclusive Baird Chucker feature that can 

make a tremendous difference in the quality of the work 
produced, as well as in the production rate. 

Only Baird offers a selection of individual work 

’ station spindle-speeds, in the same cycle, on the same 
et-up. Possible spindle-speed combinations are 

in the range from 33 r.p.m. to 1750 r.p.m. Within broad 
limits, any desired grouping of up to three individual 
pindle-speeds can be provided in a given set-up. 
Individual spindles may also be stopped and accurately 
positioned for multiple head drilling or similar operations. 


This means that the operations to be completed 

at each individual station can have feeds and speeds set 
up for maximum production efficiency, as well as 

for the optimum feed and speed conditions required 

for precision tolerances and surface finish. 

Only Baird Chuckers ... designed and built for high, 
close-tolerance production .. . offer you this 

important feature. Available in 6-spindle and 8-spindle 
models. Outline your program... for production 

analysis by Baird Chucker experts. 


This sectional close-up shows just 
one example of spindle-speed com- 
binations. Many others are possible 
- ++ “Ask Baird about it." 





The Baird Machine Company 


\ R NPA ‘ 


Builde f High fF duct Mac er 


CIRCLE 265 READER SERVICE CARD 


American 


Machinist 


why BAIRD CHUCKERS give you a 





April 20, 1959 





American 
Ys F-Todaliali-he 


© 


REFERENCE 
ele) a). | -as 


Facts About Nickel Plating—| 


Courtesy International Nickel Co, New York 


Plating specialists at International Nickel Co re- 
ceive each year many questions from practical 
engineers and shop men about nickel plating. 
Here are the facts in reply to most of these ques- 
tions. A review of the answers is timely, because 


you are now free to employ nickel plating or 
nickel in any other form as much as you wish. 
There is an over-supply of the metal now, and ac- 
cording to the experts there should be enough in 
the future for all conceivable applications. 


Practical Questions and Answers About Nickel Plating 


materials cal be coated 4 th ? cke 

Any material that can be plated can be pl: 
Nickel plating combines the pri 

with the special properties of 

the formability of brass, the impact « 

minum, the strength of steel, or the design fi! 

of die-castings. Nickel can be electropl: 


tics, too, if th 


y ] 
PiCACI! 


rli¢ ke] 


ley are made conduct 

treatments 

Is a ndercoating of some oth 
Nickel can be applied directly t 

copper is sometimes used as an un¢ 

usually for economic reasons, such 


rface 


+} 
thé 


ait is more easily buffed 
and aluminum, it 


1, it is usually necessary 
strike coating before applying the main 
ing. The strike may be copper or it n 


applied from special bath 
intage 


are varied and 
To provide beauty and 
resistance to corros O 
istance and friction to improve 
brazing to increase resistance 
to salvage worn or mismachi 
a good conductor of electricity 
ymewhat better than low 
coefficient of thermal expansion 
can be electroplated almost 
electroplated copper and aln 
um, and to almost any h 


Can nickel coatings be ap} 


) 
”? 


iake them smoother 
Yes. Certain bright and semi-bright 
have been specially developed to give them smooth 
ing action. Platers usually refer to this as “leveling 
When these baths are en ployed, the base metal doe 
not have to be completely smooth. This n ] 
iffing 


er costs for pol S 


UW , +? ; > y IY 
What about the appearan 


There is a nickel finish f 
ngs can be plated bright o1 
the dull nes can be I 
uffed to any sired finist Sometime t is bette 


igs and polish them to full bright 


to plate dul 
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frequently plated over nickel 
an overlay of gold is used. In still others, tin may be 
electroplated over nickel to provide certain prope1 
ties that cannot be achieved in any other practical 


applications 


oht 


luster with 
avoid this ry thin coatings of bright 


are applied over the nickel 


nickel coat tend to lose 


ther rant 
re other coa 


In the manufacture of printed circuits, rhodium 


In other application: 


ings app ied over nickel? 


A 


} 


in nickel-coated mate 1s be formed 


Many nickel-coated metals—if ductile—can be 
ed, drawn, or stamped into a variety of shape 
soft dull coatings are usually more ductile than 
I Therefore, when objects are to be 
ght nicke they should be tamped or 
plating 
re nickel coating 
gth depends on the composition and op 
d iditions of the plating bath. The ultimate 
strength runs between 50,000 and 220,000 psi, 
the coatings that are plated bright having the 
‘ ae 
itings De made more workable by heat 
ing for about 15 min. at 1400 F will in 
ductility of dull nickel as much as 50% 
ache ts pe under these conditions 
strength are decreased 


and tensile 

] ckel be welded? 
pecial precautions. However, tiny crack 
n develop in the region of the weld. And 
io, cracks are usually so small that they 


red for many applications. Consult ex 


be machined 
machined 
is better to grind the harder one 


kel coatings can be 


(Continued on page 149) 








60” swing, gap type. 














HEAVY DUTY 


INTERNAL 
GRINDERS 


Full range from 
20” to 60” swing 
AUTOMATIC 
CHUCKING GRINDERS 
GAP TYPE 
EXTENDED BRIDGE TYPE 


for your 
Specific Application 


20” swing 






HORIZONTAL BORING MILLS 


Full Range of Spindle Sizes 
Table or floor type 338”, 434", 5¥"’ 


Power Operated Rotary Table, Nitrided Roller. Bearing 
Spindle, Electro-magnetic Clutches, Repid Power Traverse 
throughout, Threading Arrangement, Centralized Lubrica- 
tion & Controls 








O 
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Facts About Nickel Plating—Il 


Do nickel coatings prev de good protection o itdoors? Wi distributes bright baths 
Nickel and chromium are a combination that Here are some distributors 
weathers well in practically all atmospheres Apothecaries Hall Co, Division of the Hubbard 
Hall Chemical Co, Waterbury, Conn 
Can nickel coatings be exposed to chemicals? Hanson-Van Winkle-Munning Co, Matawan, N J 
Electroplated nickel is at home in alkaline med Harshaw Chemical Co, Cleveland, Ohio 
ims: soda ash, soaps, caustic soda and hot caust! McGean Chemical Co, Cleveland, Ohio 
Seymour Manufacturing Co, Seymour, Conn 
coatings also do an economical and sati Udylite Corp, Detroit, Mich 


ry job in handling a variety of other chen 


irface will a pound of nickel coat? Steel and tubing with nickel-plated in 
depend on the coating thickness. If a s are availabl mm the Bart Manufac 
thickness of one mil is desired, one pound of nickel urir ‘ llevil . under the tradename 


will cover about 22 sq ft 


What are some types of plating baths? cel-pl t so availat 

Most dull baths contain no special chemicals and Nickel-plated ind plate 

involve no patent rights. There are at least 12 baths tured by Bart 

that vield dull deposits. By selecting the prope! 

and operating conditions you can obtain nickel d What is electroforming? 

posits for a wide variety of applications Electroforming is a method of fabricating object 
Bright baths are proprietary and contain one o1 by electroplating nickel (or another metal) as a shell 
re chemical compounds to make the coating n a removable mold or pattern. No fabricating 


nd impart other desirable characteristics method gives the designer more latitude 


( 


Questions on Techniques of Nickel Plating 


right chromium be applied to nickel before hickn up to about 0.003 in. on copper, brass, and 
after forming? steel. This is non-destructive and utilizes nickel’ 
ght chromium does not usually have good forn magnetic propertie here are other non-destructive 
haracteristics. Hence, it is better practice to tests, also used primarily in this thickness range. De 


t t ¢ ¢ 


hromium after the article has been ructive tests include measuring the coating with a 


are meters to measure the electric current 
should a coati ( fo give ( | } ) a particular object By an accurate check on 


the plating time, a plater can be sure that 


| 
a difficult question to answer, because the \ vy object is coated with the same thickness 


red will depend on where and how 
icle will be used. For industrial appli Are special precautions required for heat treating 

fairly heavy coatings are used: 0.005 to 0.020 
much thinne1 ; 1 ordinary atmospheres nickel will begin to 
ings are used. The specifications tabulated ar tarnish at around 750 F. This film will become darke1 
tvpical of those adopted by some automobile manu and thicker at higher temperatures. If such films are 
facturers for minimum baseplate thicknesses. Such indesirable, an inert or reducing atmosphere should 
he atmosphere, it should be free 


it for aecorative applications 


specifications are also applicable to many other fields t Whatever 
f decorative plating I 
vuld be noted, though, that the thicknesses in Inlike wrougl nickel, the electroplated metal 
specifications are minimums, and better per contains no sulf fixing elements. Hence, even a 
rmance can be obtained with heavier coatings trace of sulfur in a furnace atmosphere will damage 
In the table, letters D, F, K, and Q were arbitraril; electroplated nickel by precipitating in the grain 
adopted to designated grades of plating. Letter S re bounda! nd causing serious embrittlement. For 
fers to steel as the basis metal; C, to copper and cop an reason, sulfur in the as-plated coating 
per alloys containing at least 50% copper; Z, to zi: hould also be avoided if the coating is to be a 
and zinc alloys containing 80% zinc 
Exposure conditions and use of plated steel are t 
to permit any predictions of the aver lif Is there a limit to tl *kness of nickel that can be 


icies p ated to the specincations of I 


+ 


ial equipment, coatings of 0.020 
l ymmon. For some electroformed ob 
1y to measure and control thickness? s, nickel deposits may be as thick as several inch 


ng device is wel ited to measuring ourse, such thick deposits will require al 
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tive! COPPERWELD STEEL COMPANY = Aristoloy Steel Division 


4009 Mahoning Avenue + WARREN, OHIO 


2T: Copperweld Stee! international Co., 225 Broadway, New York 7, N.Y. 
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Facts About Nickel Plating—Ill 


400-500 Vi 


1out the us¢ 
lled plating by 
hemical is used to plat 
The method was develo 
lf associates a 
ards and is covers 
Department of Cor 
rovalty-free 
Brenner’s method t i f 
objects. However, it hi been adapted 
neered for medium-scale production by 
Processing Co, who marke 


and opera 


pecial 

a depo if 

rrent is requir 
arily u 

+ 


Minimum Thicknesses of Electro- 
deposited Coatings 


Nickel and Chromium on Steel 
‘hicago, Illinois, and reset nodifications and Type Type | Type Type 
» # T oS FS KS Qs 
0.0020* | 0.0012 0.00075 0.0004 
0.0010 0.0006 0.0004 0.0002 
0.00001 0.00001 | 0.00001 | 0.00001 


ican 


Nickel and Chromium on Copper 
| Type f.c. | Type K.C.| Type Qc 


0.0005 0.0003 0.0001 


0.00001 * 0.00001 0.00001 
500 


» doubled by 


The heat-reduction process is the same as Nip! Nickel and Chromium on Zinc and 
hich is a patented method for plating nickel wit} Zine Alloys 
electric current, devzloped by the New York | 
sting Laboratories. In this process, a water slurry Type F.2. | Type K-Z.| Type G2 
1 oxide and other chemicals is painted on the plus nicke 0.0012 0.00075 0.0005* 
be coated. This slurry is dried and heat pper 4 0.0002 0.0002 0.0002 
temperature in a reducing-gas atn 0.0005 0.0003 0.0003 
0.00001 0.00001 0.00001 


ant 
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its specifications add up 


to high production capacity 








Logan No. 6565 14° Lathe 


Logan designs greater reliability and accuracy, and 
longer life into its lathes by a generous combination ; 
of high-quality features. For instance— @ Spindle speeds to 
@An oversize spindle with 1°%° bore turns on four super- * 1h’ Levermatic 
precision ball bearings with built-in preload collet chuck capacity 
” 
@A variable-speed drive lets you change speed while work © 14% swing over bed 


is turnin without shifting belts ee? swing over 
saddle cross slide 


@ 40” between centers 


@A arp-free lathe bed with high, strong walls braced by 
oversize ribs to withstand heaviest stresses; two V-ways 


and two flat ways are flame-hardened and precision-ground., 


There are many more reasons why this and other Logan Lathes 
have a greater capacity. The specifications tell the story. Write 


for literature and complete information. 





LOGAN ENGINEERING CO. Dept. G-459 4901 Lawrence Ave., Chicago 30, Ill. 
om TE ESS LT a aT 


152 CIRCLE 268 READER SERVICE CARD American Machinist + April 20, 1959 








Hydraulic vs Mechanical 


At ALasKa Copper Co in Seattle, a 
test was made on output of mechani- 
cal and hydraulic brakes. Strips of 
14-gage steel, each 10 ft long, were 
given two 90° bends. The operation 
was repeated for four hours on each 
brake, using the same operator. Be- 
cause of the shorter stroke height on 
the hydraulic brake (adjusted to the 
minimum permissible) there were 
30% more strokes per minute with 
the hydraulic brake 


Warmup 
FACED WITH the problem of running 
one of those big panel discussions at 
a recent SAE Production Forum, 
Glenn Periman of North American 
Aviation, prepared a remarkable get- 
booklet for the panel 
included both formal 
information on the pan 


acquainted 

members. It 
and informal 
including statistics on 
clues to the 


nbers, 


€ men 

offspring. There were 
approach each member might be ex- 
pected to take in the informal give 
and-take of the The 


whole thing was made lively by some 


discussions. 


clever drawings winding up with a 
blunderbuss-enforced admonition to 
“Be There.” This folder looked rather 
elaborate, but was really a simple 
“dittoed” production 


That New Inch 


THOSE VARIED comments on the In 
ternational Inch presented in a re- 
cent symposium in our pages (AM- 
Feb 23 ’59, p89) stimulated J C Mor- 
gan to some comments in a newslet- 
ter: “Engineers with slide rules and 
mathematicians with imagination 
will remind us what this ‘new inch’ 
can do to the American people. The 
shortage multiplies when you com- 
pute in cubic measure. For instance, 
take cubic inches to a gallon— 
ust figure the loss in every fifth!” 


Corridor Talk 

“IN THE OPERATION of every shop there 
are three systems: First, the one that 
has been put down on paper; second, 
first that the 
management thinks is _ followed; 
third, really get 


variation on the 


the way things 
done 

“Put out an order that everything 
has to be made exactly like the draw- 
ings and we wouldn’t ship a single 


thing for six months.” 


Paint Job 

PEOPLE COMPLAIN every year 
because they paint a green stripe 
down Fifth Avenue in New York for 
the St Patrick’s Day parade. They 
say it costs too much. But how would 
you like to paint the entire surface 


SoME 
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of a 60-ft highway leading from 
Miami, in Florida, to Fairbanks, Alas 
ka? That is how much paint General 
Motors uses every year. 

Putting it into figures, it amounts 
to 7% million gal of lacquer, 3'2 mil- 
lion gal of primer, and 9 million gal 
of thinner. All this flows through 225 
miles of circulating pipe lines that 
require 48,000 gal just to fill them up. 
Add to this the 51,000 gal to fill the 
pressure tanks and you have nearly 
100,000 gal in the 
spray a single car 
Free Center Drill 


CUMMINS ENGINE Co 
operation 


system before you 
body 


gets a center 


drilling free by doing it 


MEMOS 


by BESS RITTER 


The “modern” 


melting methods that we 


through the spindle while aluminum 
pistons are being bored, faced, turned, 
and chamfered. A cam driven, spring- 
loaded drilling spindle is connected 
directly to the main camshaft of the 
Seneca Falls lathe. The spindle is in 
a retracted position when the piston 
casting is mounted in the chuck 
When the main camshaft is engaged 
to begin the machining operations, 
it drives an auxiliary shaft through 
a chain drive. A cam roller transfers 
linear motion of the center 
drill (which is keyed to prevent ro 
tation). Because center drilling and 
skirt boring are done simultaneously 


this to 


in the same chucking, alignment is 


assured 


ise today are so old 


that ancient peoples employed the same type of furnaces which 


are utilized 
the blast type 


now 


including both the open hearth form and 
As a matter of fact, according to the conclu- 


sions reached at a recent meeting of the Iron and Steel In- 
stitute in Great Britain, a specimen of ancient iron was de- 


clared to be 


superior to any type that can be put out today 


This specimen is the famous “Kutob column” which was found 
in the vicinity of Delhi, India. It is approximately sixty feet 
long, weighs about seventeen tons, and is composed of solid 
iron. Although it is estimated to be about thirty centuries old, 
it doesn’t bear the slightest bit of rust, and close examination 
hasn't divulged any kind of scar which would indicate that 
the column had been either welded or seamed. 


Although James Watt 1 


credited as be 


ing the inventor of the 


team engine, this type of machinery was well known in Alex- 


andria 


1500 years before Watt was born 


The inventor was a 


man named Hero. His basic process required a tightly-lidded 


boiling kettle 


a hollow sphere, and a tube. 


The tube trans- 


ferred the steam from the kettle to the sphere, which was put 


into rapid motion 


This, in turn, motivated other instruments 


One reason why such steam power fell into disuse was because 
any kind of power wasn’t really essential. Slaves were com- 
monplace in those days, and there was enough around to take 
care of all the heavy work required. The steam process was 
considered a novelty, and it was utilized for nonessential 


gadgets. 
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Back Face Deburring Job Made Easy With Portable Tool 


oo] urticul y 


ar 
} 


are located 


ortat 


s pe 

ing in heavy 

s this pe 
» dri ll, 


take 


deburr a 


ility make 


an 


»} tric 
i l 


low 
ild otherwi 


Cit 


Primer Assures 
Pump Operation 
When gear pumps becc worn, they 
unable to raise liquid 
t their prime during 
repair or complete 
not expedient, a 
be attached to 
its eful 


yme 


‘times are 


ome 
after 


idlene 


hav 


r 
I 


n. 
replacement 

primer 
extending 


simple can 

the pump 

ndefinitely 
Ac ce 
ille d 


1) 


u life 


t chamber 


tap drill 


Oo 1s 


the pun 
a %-in 


ip 
pipe 


with 
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convenient when holes requir 


h 


a 


The cutting tool with its long shank is made from tool 

te to somewhat resemble the shape of a boring bar. 

Its cutter lip is formed in the same manner as that on 

i boring bar, except that the cutting edge is at the back 

the lip. The width over lip and bar is slightly less 

than the diameter of the drilled hole. The overall length 

he shank must be the length of the hole plus the 

ngth of a guide bushing with an additional % in. for 

rance. This not include 
in the chuck 

ruide bushi 

i should be 

good fit 

and the 

provi 

bushing 

» the 


el t 


f 
) 


t 


a 


¢ 


n 
Nn 


dimension does sectio 
c 
is bored to a sliding fit on the tool 
short of the length of the 
between the OD of 
d . The knurled head of 


f 
a convenient grip for manipulat 


ng 
slightly 
necessary 


. 9! 
IS also 


shing rilled hole 
les 
the 
» tool, the cutter is inserted through the 
will go. The bushing is then entered full 
whereupon the power is turned on as the cutting 

ith the burr. A few revo- 
oe the power is shut off 


pulled out followed by the 


hole 


as it 


Oo 


s brought into contac 
‘lears the burr out, 


ts i€ 
bushing 


workpiece. 
ible. Power 


ll de 


Ss ‘ the 


it w »a 


yIIT England 


( 1e top surface of the pump 


\fter the hole is tapped a %-in. pipe 
nipple talled and fitted with a 
pet rvoir, made up of a 
12 le in. pipe or 
tubi mounted on the petcock 
t of a reducing coupling and a 
4 nipple. Assembly completed, 

reservoir is filled with liquid and 
1 ping pong ball dropped in to float 
and act a level indicator 
if the pump fails to lift after 
has been turned on, the pet- 
is opened to prime the chamber 
as the pump takes hold, it 
be noticed that the primer will 
to refill. When the ping pong 

be sighted near the top, 

cock shut off and the 
imer is ready when again needed 
John L. Elliott, Birmingham, Mich 


f th 


ym 
YT 


In 


fF Br 
or i*2 


ng 
y way 
in 


th 
re 


on top as 
Now, 
powel 


ck 
As 


two 5- long x 
Each has a 
long slot milled through 

The slot in the 
1akes it possible to position the stop 
at on the table, while the 
vertical slot provides the necessary 
ip-and-down adjustment of the rod 
A appearance given the 
by tapering the edges as 


angle with in 


vide 


n 


legs 
ce 


x 4 


soon center base leg 


yin any point >, 
can 
pet 1S 
neater is 
vertical leg 
hown 

The stop rod fashioned from 
drill rod with a chisel point at one 
nd and a conical point at the other. 
Its length can be anywhere from a 
few inches to a foot long, depending 
on requirements. A %-in. stud is flat- 
tened and drilled to support the rod 
horizontally with a washer on each 
side of the vertical leg for smoother 
adjustments and better clamping. 

George Robitchek & Jack Johan- 
sen, RCA experimental shop, Los An- 
geles, Calif 


Adjustable Stop Simplifies , 
Repeat Milling Operations 
q tool was designed to speed set- 
ting up work in the milling machine. 
It a reference point from 
machined so all 
be exact length or 
stop rod positioned 
machined surface of the 
the part is gripped in 
milling vise 
The body of 


t 


provides 
irfac 
will 

A 


a 


e being 


of oO 
1S 


rk while 


stop consists of a 


the 
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Rotary Milling Fixture Grips and Feeds Work Automatically 


ng com 
AB, 
me 


This hopper-fed fixture requires little attention during 
except that of keeping the hopper supplied 
and From a hopper, the 
fixture accepts, clamps, and feeds the workpieces past 
which it discharges them, all auto 


operation 
finished parts cleared away 
the cutters, after 
matically 

The drum of the fixture is provided with 2 rows of 16 
n each. The depth of these holes is closely 
controlled so that the parts inserted will project an 
equal amount as they pass the cutters. Workholding 
pressure is supplied by spring-return plungers which 
are brought into contact with the work through cams 
The small ends of the plungers are machined to the 


blind holes 


radius of the work for better contact, and the rounded 
heads are keyed to keep plungers in line. 

The cams, which are mounted on top of the frame 
on either side of the drum, activate the plungers as the 
workpieces approach the cutters. Once the parts have 
cutters, pressure by the cams is released, 
parts free to drop out as they near the 
In back of both cams are rubber or 
neoprene bumpers to take up overload pressure 

A worm gear arrangement drives the drum. This may 
be independently powered, or power takeoff made from 
The frame is cast (but can 
also be constructed as a weldment) with the back side 


The shaft is keyed 


passed the 
eaving the 


bottom of the drum 


one of the machine feeds 


removable to facilitate assembly 
to the drum bushings. Adjust 
ments to centralize the drum are made by the shaft’s 
A spacer washer between the drum and the 


and rotates in bronze 
end nuts 
stationary side of the frame serves as gage. 

Straddle mills are arranged with spacers on the hor 
izontal arbor so that identical cuts are taken on each 
side of the workpieces. Parts are loaded into a vibratory 
hopper which transfers and inserts them into the drum 
through a chute 

Hjalmar Dahl, Upplands Vasby, Sweden 


( 
*s 


T-slot Bars Simplify 

Many Milling Operations 
Edge and face 
cutoff and angular milling operations, 
with the T-slot bars 
shown. In cases where work has to 
be performed on the entire surface 
of a piece, as in vertical milling, pop- 
pet clamps can be used at any con- 
venient location in the slot of the 


milling, as well as 


are made easier 


bal 
This application is shown employed 
in the right-hand side of the upper 
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sketch. Another bar, simply squared 
with and bolted to the table, serves 
as stationary stop at the opposite end 
of the workpiece. At the left in the 
same sketch, standard straps are used 
to apply clamping pressure where 
needed. In this case, the workpiece is 
light and, being edge milled, is held 
down close to the cutter 

The lower sketch illustrates how a 
T-slot bar is used to line up a piece 
in a production setup. A long thread 
ed rod, screwed into the end of the 
bar, adjustable stop to 
maintain identical lengths. 

These bars can be made from ei 
ther steel or cast iron, and are ma- 
chined with the accuracy of parallels 


carries an 


so that, when necessary, they can be 
used as such. A T-slot of the same 


dimensions as those in the table is 


machined one edge of each 


bar. The 


along 
being 


ae ae 
all slots 


reason for 


alike is that this allows standard T 
nuts and poppet clamps to be used 


milled 
to provide for ad 


Two elongated holes are 
through the bars 
justments when securing them to the 
table. Width of n 
size of work to be handled, usually 
determines the length of the 
When the ends have been squared 
off, holes are drilled and tapped at 
each end for stop rods 


A A Sinisi, Mt Vernon, NY 


achine table, or 


bars 


Toolbit Cradle Extends 


Usefulness of Special Tools 
When a toolbit has been ground for 
a special job, it is usually limited to 


machine for which it was 


Should it later become 


the size 
first intended 
necessary to use the same type of 
tool in a machine having larger tool 
holders or boring bars, duplication 
usually has to be made on the larger 
toolbit 
This duplication can be eliminated 
with insert. When used to 
gether with the smaller toolbit, any 
size toolholder may be employed. All 
is that the outside 
dimensions fit the toolholder, 
that the inside will snugly accept the 
toolbit 
The illustrated cradle is made from 
stock. Its 
groove is %4-in. wide and %4-in. deep 
14-in. toolbit to be used 
in a *s-in. holder. Cradles for other 
sizes and combinations are made the 


a cradle 


that 1s necessary 


and 


a piece of “s-in. square 
to allow a 
ame way 


Valte r Gerstel, Berkeley, Calif 
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Collet Adapter Improves Steadyrest 








+ 


rubber coll he adapter 1 
by the st y! on the outer 
of a ball bearing press fitted onto the 
back end of the adapte: 
The body is bored with a 13° taper 
to match the OD of the rubber col 
of a large number of et. , 7 quare thread is ma 
necked down by hin 1 the riphery for the col 
1ext operation required ‘ The ameter of the ball 
these ends be bored concentric bearing seat round after harden 
the OD and in line with the hold concentricity between 
the tube h surface ind the bore within 
Thes« pecifi or made it nec 0.0002 in 
ary t ‘mplo teadyrest, but When the cap has been bored and 
the roughne r tl waged section threaded to suit the body threads, the 
presented another problem. The neck generous relief is finished off in a 
could not be u ipport the 20° taper to provide a proper land 
tube, and to ivrest behind ing on the face f the rubber collet 
this portion wou n excessive The periphery of the cap is then fin 
r mark ished with a1 lium Knurl, and four 
id in a equally divided holes are drilled in 
igned to he f; O i panner wrench 
more torque 
used in Jac« ir } ‘ Dud ; tooling shop fore 
Irregularitic reated by swaging ar na 7rumma lircraft Engineering 
absorbed by b \ ‘or pa LIL.NY 


special insert 
It not only grips 
also eliminates 
sasily cleaned 
in preparation 


out of a piece 

» same height 

ial insert. Its 

n. wider thar 
workpiece, giving 
ilong each edge after 
be en 


to the center of the 


Vise-Jaw Insert Holds Work inser 1e bottom provided 
When thin parts have to be milled I ary f bility. The inside 
is a I act as undercut producing a nar 


in quan work ho f 
m. It then appears t seis 1 ‘essure area at the top, and 

awkward, parallel t for the mounting 

and chips give you l re\ were made deep enough to 
By replacing the sert in pa through the saw cut. 

tionary jaw of our milling vise with Ar K Milton, Ontar 

a gripping insert, we have simplified ; | 
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John S Reeves 
Tottenham, England 


iti lar 
$ In addition to regu 
25 payment for his idea: 


SIMPLE TOOL LIFTER 
PROTECTS CARBIDE TOOL 


in the Feb 9, 1959 issue 


An extra $25 will be paid for the 
best Practical Idea in each issue of 
American Machinist. Selection of the 
winner is mode by a group of our 


readers 


PAYMENT—$25 in addition to regular 
rates for the items published to te 
paid as soon as reader votes are re 
ceived—usually three to four weeks 
after the date of issue. The win 
ner will also be announced in these 
pages as soon thereafter as prac 


ticable 


JUDGES—A group of 200 American 
Machinist readers is asked to select 
preferred articles in each issue. The 
group is a true cross-section of all 
readers, and changes entirely each 
time. Their votes, in addition to 
guiding the editors, select the best 
Practical idea. If at any time their 
votes result in a tie, $25 will be paid 
to each co-winner. Decision of the 


readers will be final in each cose 


REQUIREMENTS—Only items in the 
Practical Ideas pages are eligible 
and they must be submitted directly 
by the originator. Do not worry 
about your shortcomings as a drafts 
man, photographer, or author—every 
item will be edited in accordance 
with American Machinist standards 
and suitable illustrative or explan 
atory material added where needed 
Readers will judge only the finished 
product—in terms of its usefulness to 


them 


WHO MAY ENTER Anyone may 
enter except employees of the 
McGraw-Hill Publishing Co, Inc, and 
those of advertising agencies or de 
partments. Suggest to your employees 


that they submit ideas 


HOW TO ENTER Send all entries 
to “Practical Ideas Editor,” American 
Machinist, 330 West 42nd St, New 
York 36, N.Y 
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New Shop Equipment 





Materials and Parts 


Milling Machine Cuts or Shapes New, 
Tough Superalloys to Close Tolerances 


Adaptable to either punched or mag- 
netic numerical control systems, No. 
746 Versi-matic milling machine is 
designed to cut or shape newer, 
tougher superalloys to close toler- 
ances on big jobs 

A special four-way cutterhead, 
with a total swivel of 120°, makes it 
possible to cut in a variety of posi- 
without changing the work- 
piece. Horizontal, angular, and verti- 
cal milling can be performed with a 
minimum of changeover, tooling, and 
1andling time. Cutterhead 
is 15 to 1500 rpm in 18 
; a 25-50 hp drive to the 


tions 


material 
peed range 
There 
pindle 

T al le 


arance 


teps 


96 by 24 in. Maximum 
from spindle to table (hor- 
nt in. and from spindle to 

ible (vertical) is 22 in. Weight is 
approximately 37,000 lbs 

Travel distances: vertical 35 in., 
ram 44 in., table 50 in., saddle 14 in. 

For precise positioning, the No. 746 

equipped with illuminated optical 
vernier scopes and scales. A portable 
pushbutton control at each optical 
scope station pinpoints readout. 

Van Norman Machine Co, Springfield 
7, Mass 


MORE DATA? Circle 51, 


is 35 


inside back cover 
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Multi-Station Ultrasonic Machine 


Cuts Hard, Brittle Materials 
Reported to be capable of doing the 
work of eight conventional ultra- 
sonic units, this 8-station Sheffield- 
Cavitron ultrasonic machine tool was 
designed to meet the increasing need 
for production machining of germa- 
nium, silicon, ferrite, glass, quartz 
and other hard, brittle materials. 
Known as the Sheffield-Cavitron 8, 
the machine has its eight horizontal 
machining stations arranged in a cir- 
cle on a waist-high table 54 in. in 
diameter. 

In addition to saving space, the 
machine is lower in cost—about one- 
half the cost of eight single machines. 


result from 


electronic genera 


Lower operating costs 
the use of a single 
tor and a single transducer 

The machining stations, capable of 
independent action, 
can take cutting tools up to 1.08 in 
machining workpieces 


One operator 


multaneous O1 


n diameter, 
to a depth of 0.050 in 
handle this machine 
Dayton 1 


can easily 


The Sheffield Corp Ohio 


Circle 52, inside back 


MORE DATA? cover 


Automatic Die-Sinker Converts 
Into 360° Contouring Machine 
A tracer control valve, which oper- 
ates at the flip of a switch, makes it 
possible to convert this automatic die 
sinker a 360° contouring ma- 
chine 

As a die sinker, the machine com- 
such automatic features as feed 
rate control, reciprocation, depth 
control, and indexing or “pick-feed.” 
The machine requires an operator 
only for setup 

As a contouring machine, the 
Ricipro-Matic will perform precision 
machining on vertical interior or ex- 
terior walls and on complex shapes. 
Follower Machine Co, PO 
Mich 


into 


bines 


Turchan 
Box 657. Inkster, 
inside back cover 


MORE DATA? Circle 53, 


Bendix Introduces 4-Axis Tape 

Control Unit for Machine Tools 

The 4-axis machine control unit will 
siraultaneously control the horizon- 
tal, vertical, longitudinal and tilt 
positions of machine tools with a 
command resolution of 0.0002 in. 
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linear and 0.01 degree rotary in the 
machining of any part that require 
1 twist-type cutting operation. Typi- 
cal parts would be engine mounts, 


bulkhead alriol ections, etc e 
Input is punched tape. The high- 
peed reader reads 300 lines per sec- 


ond in the forward direction and 600 
nes per second in reverse. An auto- . 
atic tape re-wind eliminates need 

for operator selection of re-wind at 

end of operation, and allows operator 
he tape is be- 

ance in setup 

yn of the ma- 

hine tool during mple machining 
operation yur decimal display posi- 
tion indicator! ire provided, display 
ut of position 


Industrial 
joming Ave ~— 


Specially Counterbalanced 25-Ton Press 
Operates at 1000 Strokes Per Minute 


This 25-ton press, equipped with a Because of the high operating 
pecial counterbalancing system to speed, it was necessary to develop a 
minimize vibration, has a production precision light-duty single roll feed, 
ine capacity of 1000 strokes per set to pull the strip through the press 
minute. In operation at the plantofa In the retaining ring application, 
retaining ring manufacturer, the _ strip 0.050 in. thick by 3 in. wide is 
press uses a triple-cavity die to _ fed into the press at 500 ipm 
tamp the rings at the rate of 3000 The recirculating oil system which 
per minute provides lubrication to main bear- 
The press, called Model 1625, has’ ings, connection bearings, and gibs 
a 'g-in. stroke, with solid connec- is monitored by interlocks which 
tions, and a bolster adjustment of 1 stop the press instantly if the pres- 
Precision Production Grinder Has in. Bed opening is 5 by 16 in. and _ sure varies either up or down from 
Mydresti. Mechanical Feed System ter plate area is 12 by 20 in. the line pressure of five pounds. 
It also has an electric clutch which E W Bliss Co, 1375 Raff Rd, SW, Can- 
der, designed for permits rapid torque pick-up and ‘on 10, Ohio 


“8 grind to quick stops. MORE DATA? Circle 56, inside back cover 
than previ- 
production 


MORE DATA? e nsic back cover 


hani- 


Microfes d, 


nent as 
inch and 
dunt from 
regardless 


equired to re 


the workpiecs 
The grinde1 o features newly 
designed wheel d ‘r, headstock, 
footstock, and lubrication system. It 
is available with straight or angular 
wheel head. A formed grinding 
wheel or several grinding wheels TYPEWRITER POWER FRAMES are processed on this Cross transfer line at the 
can be used. making it possible to rate of 150 per hour, at 100% efficiency. Each frame requires 105 broaching, 
grind a face and several diameters in milling, drilling, reaming, spotfacing, chamfering and tapping operations. Proc- 
one operation. essing the delicate frame on a high-speed line required overcoming critical prob- 
Landis Tool Co, Waynesboro, Penna lems of holding close tolerances and providing precise clamping pressure—Cross 
MORE DATA? Circle 55, inside back cover Co, Park Grove Station, Detroit 5, Mich MORE DATA? Circle 57, inside bock cover 
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Hardness Tester Checks 
Up to 2500 Parts Per Hour 


Using an electronic gaging system, 


automatically 
hardness 


checks 
up to 


this machine 


parts for at rates 


2500 per hour 
The op 


ne conveyor 


rator places the parts on 
carrying them to the 
ng station they are 
red one at a time to the hard- 
hecking penetrator. The depth 
of penetration causes voltage changes 
in a gage head which are taken off 
and converted to a smoothly varying 
current directly proportional 
degree of hardness 


where 


cneckK 
; 


ansie! 


ness ¢ 


direct 
» tne 
This de voltage also actuates the 
egregating gates which classify the 
ested parts into categories after they 


" 
from 


have been discharged the 
hecking 
The available 


ich additional features 


Station 


machines are with 


as automat 
and feeding of parts, multi 
iimension checking, selective segre 
and 

Corporation 


rienting 


ition counting 
In 


12605 


of America 
Automation Dit 
Detroit 39, Mich 


Circle 58, 


Radio 


lustrial and 


irnold Ave 


MORE DATA? inside back cover 


Ultrasonic Impact Drill Features 
Automatic Tuning, Greater Speed 


Reported to be the only piezoelectric 
drill available to industry, the Glen- 
nite 100-watt impact drill will drill 
faster and work on larger areas than 
previous models and will retune au- 
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rmMENMYT, MATER 


tomatically as impedance changes, 
according to the manufacturer. 

In addition to drilling, the unit will 
also slice, engrave, shape, tap, broach, 
dice, shave, trepan and machine. It 
be materials as 
glass, silicon, germanium, 
ferrite, tungsten 
carbide, quartz, precious stones, and 
aluminum oxide 

Cost is $1,100 
Industries 
Metuchen, NJ 


can used on such 


ceramics, 


tungsten, granite, 


Gulton Inc Durham 


Ave 


212 


MORE DATA? Circle 59, inside back cover 


Automatic Machine Laps 
Or Rollburnishes Shafts 


Model SFA is an automatic machine 
lapping or 
on 


rollburnishing bear- 
straight shafts 


for 
LO! 


ing 
camshafts 


surfaces or 


ALS AND PARTS 


Equipped with automatic loading 
and unloading devices, the machine 
handles shafts up to 36 in. long and 
with a maximum outside diameter 
of 12 in. It can accommodate shafts 
with bearing surfaces % in. wide or 
more and with at least 1% in. be 
tween centers. Maximum outside di- 
ameter with standard lapping heads 
is 3 in. 

The machine can turn out a 5 to 7 
mu-in. rms finish on parts which 
have been finish ground or precision 
turned to at least a 40 mu-in. rms 
finish 

In production, the Model SFA can 
finish all bearing diameters on 
straight shafts at a rate of 250 pieces 
per hour at 80% efficiency. On cam 
shafts, typical production for lapping 
cam lobes and bearings is up to 80 
per hour at 80% efficiency 
Roll burnishing of bearing diamete1 
yn straight shafts or cam shafts is up 
to 150 pieces per hour at 80% efficien- 
cy 

The Model SFA can be equipped 
with a maximum of five bearing 
heads and 16 cam lapping heads. A 
5-hp motor, equipped with clutch and 
brake, provides spindle drive. Floo1 
space required is 66 by 84 in., height 
is 62 in. and net weight approximate- 
ly 6500 lbs. 


Foote-Burt Co, Cleveland 8, Ohio 


pieces 


MORE DATA? Circle 60, inside back 


cover 


WORLD’S LARGEST JIG BORERS are positioned by a telephone dial system. 
Operator reads the machine settings, dials them like a telephone number, and 
the machine’s electronic system takes over. In use at Pratt and Whitney Aircraft, 
the machines can handle workpieces as high as 70 in., parts up to 125 in. dia, 
and can bore to the center of an 80-in. dia workpiece—Pratt and Whitney Tool 


Co, West Hartford, Conn 


MORE DATA? Circle 61, 


inside back cover 
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Crown and Taper Attachment Fits 
Continuous Indexing Gear Grinders 


Designed for installation on foreign- 
made gear grinders of the continuous 
indexing, gear-generating type, this 
crown and taper attachment modifies 
the tooth form while the normal 
grinding process is taking place. Be- 
cause there is no interference with 
normal operation, a crowned gear 
can be ground as rapidly as a con- 
ventional gear 

Crowning is accomplished by vary- 
ing the chordal thickness of each 
tooth of the gear in such a way that 
it is greater in the center than at ei- 
ther end. In the case of tapering, the 
chordal tooth thickness is greater at 
one end than at the other. In either 
case the basic involute profile re- 
mains the same for the entire width 
of the gear face 

The attachment can be easily dis- 


Michigan Tool Offers Modified German engaged permitting conventional 


grinding. Cost of the attachment, 
" d bbi hi complete with all parts and installa- 

ae S aper an Hobbing Machines conan arse 
if Lorenz (West Ger- having diameters as large as 4 ft. Crownco Enterprises, 1209 9th St 


hapers and hobbing ma In the large capacity line, there North Bergen, NJ 
marketed here by are four models ranging in gear ca- MORE DATA? Circle 63, inside bock cover 
amed Michigan pacity from 63 to 157 in., with 15 to 
will consist of 30 hp and 49 to 85 in. work table dia 
even models The standard gear shaper line has 
in a total four models f sears up to 20 in. dia 
achines con addi ere are two models de 
ind carry US ign r shapet ing of close gap 
d control rringbone ge: and a seventh ma- 
ing racks up 


Illustrated at | left is Model 

SN-5 for cutting ge: up to 20 in 

’ dia, 17% in. on internal gears. Maxi- 

onal and mum face width is 3 in. and maxi- 

power infeed mum recommended pitch is 5. This 
capacity hobbers, model and others are available with 


trated above) has a the rack cutting attachment illus- 
1 


»*2 In trated lower right . . 
media isha Gent On ila dicate Rotary Inspection Fixture 


vaxi- Rd, Detroit 12, Mic Has Sine-Bar and Angle Vernier 
MORE DATA? Circle 62, inside back cover A rotary layout and inspection fix 
ture, named Roto-Mike, is reported 


to combine sine-b: accuracy and 


ng angular re 


ng ring with a 360 
orkpleces mounte d 
may be rotated 
sely through any 
concentric angle 
, also has four sine- 
10-in ] 
faceplate 
sted s¢ parat 
and the 
setting 
Center-Mikes, Inc, 264 Kos- 


Bridgeport, Conn 


MORE DATA? Circle 64, inside back cover 
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Gear Set Vernier Guarantees 
Accuracy Tolerance of 0.001 in. 


Gear set vernier guarantees settings 
calibrations to accuracy tol- 
within 0.001 automotical- 
according to manufacturer. Each 
incorporates a gear 
coincide with the dial 
In setting for a desired 
the 
set pinion which automatically 
precisely to 
of 0.001 in., 
inaccuracies attribut- 
in reading 


an 
erance in 
nier dial 
teeth 


libration 


whose 


calibration, operator depresses 


geal 
the <¢ 


positions arriage 


an accuracy tolerance 


egardless of 


++ 


to the human element 


up a 


able 


vernier to the hair- 


strument is available on the Gelb 
up and register tables, Add-A 
Matic counters, and Monoruler 


Cl dials 


ine 
ver 
Newark 


Jos Gelb Co, 52 A 


NJ 


lington St 


MORE DATA? Circle 65, inside back cover 


Adjustable Arbor Spacers 


Sp 


ed Straddle Milling Setup 
Adj le mi 


istable micrometer spacers each 
hav thousandth gradations 
They eliminate use of shim-stock 
ind paper as a means of spacing. 
They available in % to 1%-in. 
widths; larger sizes up to 5 in. can 
be made on special order. 

Narrow sizes have 1/16-in. adjust- 


€ one 


are 
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ment, wider sizes up to % in. One 
revolution equals 1/16 in. Each spac- 
er has a keyway Those with 
widths *s to 1 in non-locking 
design; widths 12 and up are 
locking type 

Maver Engineering 4 Mfg Co 
Milwaukee 4, Wis 


slot 
are 
in 


815 S 


9 St 


MORE DATA? Circle 66, inside back cover 


16-in. Cut-off Saw Powered 
By 7’2-hp Totally-Enclosed Motor 


Model M-750, 16-in. cut-off 
powered by a7'2-hp totally-enclosed, 
ferrous 


Saw, 1S 


fan-cooled motor and cuts 
and non-fer 
two to four seconds per square inch 
to tolerances of less than 0.010 

features 


tor and self-centering vise that is ad 


rous metals at the rate of 


Saw geared-in-head mo 
justable for accurate angle cutting 
ip to 46 degrees. It 
iutomatic and fully au 


is available for 
manual, sem! 
tomatic 

Sto 


NY 


operations 


Vachine Ine Manlius 


ne 


MORE DATA? Circle 67, inside back cover 


Aluminum Die Casting Machine 
Available in 1060 Ton Capacity 


Designed to make 40-!b castings of 
such parts as gas meter housings, 
street lighting housings, and out- 


ALS AND PARTS 


board motor blocks, this aluminum 
die caster has a capacity of 1000 tons 
and an unobstructed movable platen, 
60-in. wide, with a vertical clearance 
of 60 in. between the beams 

The 1000 tons of pre-load clamping 
is made possible by the one-piece al 
loy steel frame. High initial speed 
and high final impact is provided by 
the pre-fill injection system. Stroke 
of the injection plunger is 25 in. and 
the injection shot end of the machine 
is adjustable from 2 to 12 in. below 
center 

Maximum die height is 42 1n., 
justable to a minimum die height of 
39 in., 
The die opening is adjustable from 
30 to 1044 in. There is a 35 by 103-in 
opening at the top of the frame 

Lester-Phoeniz, Inc, 2711 Church 
Dept N-41, Cleveland 13, Ohio 


ad 


with a total daylight of 72 in 


Ave 


MORE DATA? Circle 68, inside back cover 


Magnetic Clutch Said To Be 
Virtually Maintenance-Free 
A stationary-field magnetic 
said to be virtually maintenance-free, 
reported to 
ize than any other unit 


clutch, 


is also provide more 
torque for it 
commercially available 
The clutch 


ments 


ha gap adjust 
ide, 
and brushes to be 
replaced. A 


hardened tee! 


no alt 
to be n and no slip ring 
cleaned, adjusted 
flux path 


lamination 


Or closed 

through 

eliminates the 
Use of a 


1 winding 


need for adjusting alr 
tationary magnet 
stator 


ip 


are on the 


eliminate l 
gned specifically for 
changing, feed 

s and couplings in driv: 

is of lathes, boring mills, plan 
milling machines and grinder 

Designated EC-S, the clutch serie 

includes five sizes with torque ratings 
ranging from 14 through 290 lb-ft 

I-T-E Circuit Breaker Co, 1900 Ham- 

ilton St, Philadelphia 30, Penna 


peed 


MORE DATA? Circle 69, inside back cover 
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a 
400-Ton Capacity Turning Rolls 


Position Vessels for Welding 


rotation 


mooth 


f 
é fo! 


welding or 
turning rolls will ac- 
over 400 ton 


OD with 7 in 


these 
ipport load 
neasure 30 in 
The rol have four 
ranges from 4 to 80 ipm for position 
ne ve { fror 3 to 14 ft 


Slave moto! 


elective speed 


or large! 


init are syn 


hronized by a remote power source 
ide positive 

le whee 500 
ised for either 
WwW ¢ ld ne 

on Machine Co 1 
70 


pull 
They 


or 


ind tractive 


proy 


tons 


it Uw 1Or 


he automat 


reade, NY 


DATA? Circle inside back cover 


4 
French Lathe Performs Standard 
And Tracer Work Simultaneously 
I | I 3 lathe ; 


French) contour turn 


nod f Cazeneuve 
the operatio 


quently 


spindle 
initized spin- 
truction providing 


to 0.000050 in 


Che machine also feat 


peed 


ure 
up to 3200 rpm 
spindle 


Lit con 


irack tool posi 
tioning to 3 micron 

ent that perform 
ongitudinal contour operations; full 
pressure lubrication to all 

Models are available from 18 to 36 
in. turning diameter, capacity, with 


bed lengths available from 27 to 30 


copying equip 
th facing and 


slides 


in 
Cazeneuve Sales Co, 755 Pennsylvaina 
Ave, San Francisco 7, Calif 


MORE DATA? Circle 71, inside back cover 
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DIESEL FLYWHEEL HOUSINGS, made of cast-iron and aluminum, are machined 
on two Ex-Cell-O precision vertical boring machines at the rate of 18 per 
hour. Each machine is capable of rough and finish boring and chamfering as 
many as nine holes in one pass, ranging in size from % to 5%@ in. dia. Bore 
sizes are held to 0.0005 in. and locations to 0.0015 in.—Ex-Cell-O Corp, 
1200 Oakman Blvd, Detroit 32, Mich. MORE DATA? Circle 72, inside back 


cover 
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Swiss Thread Chaser Grinder 

Has 4-in. Multi-ribbed Wheels 

The Reishauer BS Thread Chaser 
grinding machine (Swiss) is special- 
ly designed to grind all types of flat 
and profiles, such 
on flat rolling 


Inspection Table Checks Location 
Of Holes in Flat Sheet Metal Work 


Using this inspection table, an op- 
erator checking the location of holes 
templates and other 
metal work, can read the X and 
Y coordinates directly—in 0.0005-in. a 


In Jigs, fixture 


heet threads grooved 


those chaser dies 
increments at the rate of one to three dies, 
minute It 


36 g! 


and racks 


holes a operates with multi-ribbed 


ls up to 4 in. wide, and 
performs profiling 
by means of hydraulically controlled 


He can inspect material up to inding whee 
by 42 in. without using angle plates, 
height gages, similar 
indicators, and no compensating fig- 
ures or calculations are necessary. 
The table works like this: The 
workpiece is fastened against the lo- 
cating edges of the table top with 
quick-acting clamps. The operator 
moves the carriage with the optical 
scanners and X and Y scales to the 
hole to be inspected, inserts the 


grinding wheel 


verniers, or 
profile crushing 
For setting required pitch angle in 
s, the work- 
To grind 


grinding radial chaser die 
table can be swiveled +6 
the taper in dies, the table 
can also be tilted A special in- 
dexing device makes it possible to 
grind workpiece surfaces of a reg 
ular polygon shape to a maximum 


radial 


+6§° 


stylus into the hole, and reads the 
centerline dimensions from the edges 
of the sheet. Scales are graduated to 
0.050 in. 

Wiedemann Machine Co, Dept 8&1}, 
Gulph Rd, King of Prussia, Penna 


MORE DATA? Circle 73, inside bock cover 


length of 14 in. 

Maximum pitch is 4 tpi, minimum 
is 32 tpi. Maximum stroke of the 
table is 16 in. 

Imported by Cosa Corp, 405 Lexing- 
ton Ave, NY 17, NY 


MORE DATA? Circle 74, Inside back cover 
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How the Lindner Jig Borer’s Optical 


Measuring System reduces tooling costs | 
i at F. J. Stokes 


? 


= 


¥ 
— 
—_ 
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removing work 





Production Jig Boring and Inspection at Stokes—5] holes, .750” diameter, 9” to 
15" deep, in head of rotary tablet machine held to 0005", 000( on Lindner 
Mode! LBI5A. Holes are perpendicular to the base and parallel to each other within .0O0S”. 


i 1g hor ng proved to be the key to more economical 
tooling,’’ says Bill Kale, Chief Production Engineer at F. J. Stokes Corp., 


Philadelphia. ‘When we installed a Lindner, costs were substantially reduced.” 


““Crreater accuracy 17 


How does the Lindner achieve this greater accuracy? Through a unique 
optical measuring system. Here’s how it works: 

There are no lead screws. No gage blocks. No bars or limit switches. The 
helically scribed, cylindrical measuring scales are touched by a light beam 

/. These seales are ependent of the table movement mechanism and 
immovable in axial direction. Thus, the whole system is permanently pro 
tected against any mechanical wear whatever. Lifetime accuracy. And 
lifetime economy! 

Says Mr. Kale: ‘‘Before installation of the Lindner, it was impossible to 


achieve such consistent accuracy. Manufacture of tooling and laying out com- 


plex jobs has now been greatly simplified. And the Lindner optical measuring 
| “7 “ e oe n . . . ae 
Lindner Model LBI5A has 44” x 24 system makes it possible for us to inspect the work r ght in the machine. 
table with exclusive AUTOPOSITIONER 
for pre-selecting initial and repeat table 


The Lindner optical measuring system is changing ideas about jig boring 
all over the country. We’ve packed all the facts into an informative 25-minute 


1 ] 
movie film. Send for it today without obligation, or write for literature. 


URT ORBAN 


PRECISION Com PANY, INC. 


36 Exchange Place, Jersey City 2, New Jersey 
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Counterbores and Countersinks 


Available with Extension Sets 


HSS solid counter 


ine ol 


inks is available 


countel 


ions which can be used 
two or 


depth 
used 


ined in a series of 

the required 
an also be 
n 

holes 


lappe d 


nave 

ninimum runout 

counterbore can 

disturbing the 

hanks are ground 
of 0.0003 in 

ha a new 

ores with 44 

tool Used 

nort counter- 

ised 


ink can De 


tationary 


nha 


hed 


and 


furnl 
64th 
hrough 1 in 
tandard in- 


Vass 


MORE DATA? rcle nside back cover 


New Roto-Grind Model Offered 
With Variable Speed Control 
Mode! 710-V motorized rotary table 
incorporates variable speed control 
(20 to 60 rpm), a forward and reverse 
switch, clutch for hand-operating, 


164 
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new casting with enclosed motor, and 
is designed to fit the majority of sur- 
face grinders. Unit converts any sur- 
face grinder to a rotary grinder for 
work. It can be 
internal or ex- 


rough or 
set up vertically 
grinding, is 


precision 
for 
easily installed, 
plugging into a 


ternal 
needs no air—only 
110-v ac outlet 

Variable speed transformer is pro- 
vided to give correct rpm in relation 
to surface feed required in grinding. 
Accuracy up to 30 millionths toler- 
ances can reportedly be obtained on 
grinding a 10-in.-dia plate flat. Model 
fits jig grinder for grinding 
arge rings, offset holes, radii, or 
contours. It is furnished in 6-in., 105s- 
in., and 15-in. diameters 

M & M Tool & Mfg Co, 1124 E Third 
St. Dayton 2. Ohio 


on a 


MORE DATA? Circle 76, inside back 


cover 


Vacuum Lifter Lifts and Moves 
Steel and Nonferrous Plates 


Latest addition to the company’s line 
of vacuum lifting devices, this 
Square Cup Vacuum Lifter has two 
20-in quare vacuum cups, each 
with 400 sq in. of lifting surface. At 
10 psi, this is a total lifting power of 
4000 lb per cup; with a 4-to-1 safety 
! is still 1000 lb. 
volume, 


capacity 
ier, high 

pump 

e of maintaining 


requires 


handle even the 
jobs. Since the vacuum 
pump maintains .a constant 
of vacuum in the tank, even an elec- 
l not immediately 
release the load. The square cup de- 
sign can be adapted to the Vac-U- 
Maticn from one to 
eight cups 

F J Littell Machine Co, Vac--Mation 
Div, Dept 3-C, 4127 Ravenswood Ave, 
Chicago 13, Ill 


MORE DATA? Circle 77, Inside back cover 


rugged 
reserve 


trical failure 


units h 
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High-Speed Balancer Handles 
Parts From 1 oz to 27 Ibs 


The Rava (Italiz Type S 
Gyro Balancer can balance as many 


in-made) 


gyros, armatures and 
at speeds up 
are 
up 


as 80 or 
other rotors 
14,000 
available, 
from | 
The part to be balanced is mounted 
and 


more 
per 
rpm 
for 


oz to 27 lbs 


hour 
Three 


parts 


to models 


weighing 


on adjustable nylon supports 
iriven by a peripheral belt drive, by 
and in 

pre- 
avail- 


inder its own power, 


highest 


air, OI 
its own bearings for 
Four 
abie on any 


Positive 


speed ranges are 


standard belt-driven ma- 


cision 
plane separation is 
narrow 
dynamic 


10- 


chine 
assured, ¢ on extremely 
part permitting a 
ba 
microinch sen 


Machine 
d to 


true 
ance machine’s 
itivity range 

are easily ad- 
» any part from 


long and up to 6 in 


pedestals 
accommodate 
to 8 in 
er. An 
ated on a meter, 


by a 


.iount of unbalance is 
while its posi- 
shown synchronous 
trobe light 

Tinius Olsen Testiv 


uston Rd 


gq Ma 
Will G 


hine Co, 658 
Penna 


MORE DATA? Circle 78, inside back 
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Line of Press-Type Resistance 
Welders Offered in four Sizes 


A new standard line of press-type re 
sistance welders has machines in four 
sizes, from 30 to 500 kva. Each size 


American Machinist * April 20, 1959 





Swaging lowers costs 


P.O. 1% Se ~838 SWAGED LO. 
/ i ‘ 





= 


To bore and recess cavities A and B to 
provide tool runout for broaches or taps 
is a costly operation. It is simply and 
quickly done on a Torrington Electro- 
Hydraulic Die Closing Rotary Swager. 
Section C is closed in by the wedge- 
operated die using a mandrel to hold 
ID tolerances. Rate: 240 per hour. 
Section D is swaged by conventional 
operation of the machine at 350 per 
hour. Swaging over a mandrel often 
eliminates further drilling or reaming 
operations. 


Shouldered hole swaged to 
.002” tolerance 








SHOULDERED HOLE 


Copper or aluminum accumulator tubes 
often require a shouldered hole of two 
diameters to provide for assembly of a 
connecting tube. Both diameters can be 
held to .002”’ by swaging over a should- 
ered mandrel. Swaging eliminates a 
drilling operation and produces a 
smoother and more accurate hole. Pro- 
duction rate on 1"’ tubes with 20° inc. 
angle is as high as 240 per hour. 


Swaging forms long threads 


t 

Rotary swaging can conveniently thread 
long lengths. For example, the Model 
211 Torrington Swager, running at 570 
rpm on 32 pitch thread would turn out 
about 18 inches per minute with no 
chips. Swaging produces Class 2 
threads, with one thread every spindle 
revolution. 





Can ALL these parts be swaged? 


YES—versatile swaging is 
faster and more economical! 


These and many other operations can be done faster, 
more economically on a Torrington Rotary Swaging 
Machine—pointing, tapering, reducing, sizing, form- 
ing inside contours. Because swaging moves metal, 
many parts can be swaged in less time, using less 
materials without turning a chip. Applications of swag- 
ing are being extended daily by Torrington to answer 
production problems—saving money, improving toler- 
ances and finish. Your Torrington engineer can show 
you new ways to swage many parts you are now ma- 
chining. Make a note today to call him. The Torrington 
Company, Swaging Machine Division, North Street, 
Torrington, Conn. 


© 
_@ TORRINGTON ROTARY SWAGING 


Visit Torrington Design Engineering Show. 


Philadelphia May 25-28 
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is available as a spot welder, a pro- 
jection welder, or a combination spot 
ind projection welder in a range of 
tandard throat depths, electrode 
forces and transformer sizes 

features include one-piece 
frame anti-friction 
transformer 


Design 
pac e 


lide 


aving 
integra and lower 
ral Machine 


er Ohi 


and Welder Co, 


MORE DATA? inside back cover 


Jig and Fixture Plates 
Offered in Stock Line 

1 plates, 3 
thick, are available in stain 
All 
illel to within 
ll 32 mu-in 
square, 


Precision grour 16, %, %, 
surfaces 
+0.0005 
ground 
round, 
r, in a wide variety of 
adaptable to 


Lee Oo 1lur num 
it and par 
I Ver-a 


h ipe 


are 


il p 
\77 At 


itior 


intic Ave 


a’ 
ners) | 
One Tool Deburrs Both Sides 
Of Three Sizes of Holes 
nite tanith ialatilte at 


1 portable drill m 
nd back hols 
ize hole 

separate tool changes. It is 
ith three pilot diame 

ctable cutter blade with 

pondingly positioned cut 

ting heads 

NoBur Mfg Co, 6860 Farmdale Ave, 

VN Hollywood, Calif 


MORE DATA? cle 81 nside back cover 
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Pot Crucible Furnace Operates 
At Temperatures up to 2000 F 
de 


tinuous duty at all 
2000 F. Versatill 


and 


igned for heavy and con- 
heat levels up to 


Unit i 


as a pot, crucible 
retort furnace makes it adapt- 
able for a variety of laboratory and 
ations 

in. in dia by 9 in 
dimensions are 6 in 


pilot plant oper 
Chamber is 8 

deep. Alloy pot 

ID by 10% in 


tort 


jeep; atmosphere re- 
a working area of 6 in. ID 

deep. Furnace is supplied 
plete unit with transformer, 
it, contactor, thermo- 
couple, and chamber cover 

Lindberg Engineering Co, Pilot Plant 
Div W Hubbard St 
Til 


has 
by 8% in 
i a con 


heating elemer 


Equipment 2444 


Chicago 12, 


MORE DATA? Circle 82, inside back cover 





Oil Reclaimer Filters 
Hydraulic Oil at 100 gph 
Model 100X Hilco Hyflow, designed 


for filtration of hydraulic oil ¢ 
) incorporates a sepa- 
te 16-gpm pump to fil the 


iter 


n ma 
chine tools als« 
oil 
only 

Reclaimer consists of all 
JIC electric controls, an inlet cellu- 
lose cartridge filter, inlet and outlet 
oil pumps, an outlet fuller’s earth 
filter, vacuum filter, vacuum pump, 
and automatic draining distillate col- 
lection tank. All operation is auto- 


system 
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matically controlled for recirculation 
of oil on the vaporizer, permitting 
purified oil only to be delivered 
from the reclaimer. Automatic dump- 
ing distillate tank will drain col- 
lected distillate to the sewer when 
fluid level reaches a predetermined 
point. 


Hilliard Corp, Elmira, NY 


MORE DATA? Circle 83, inside back 


cover 


Talyrond Roundness Tester 
Introduced in Smaller Model 


New Model 50 roundness measuring 
instrument (English) is said to pro- 
vide accuracies of 0.000002 in. or bet- 
ter over a capacity of 12 in. ID or OD 
and 10-in. height. Unit can be used 
for individual or production inspec- 
tion in analysis and control of auto- 
matic production of precision parts 

Talyrond spindle is built into a 
turdy assembly that con- 
tains the drive and true-coordinate 
straight line inkless polar recorder. 
Work in any convenient fixture can 
be located rigidly on the elevating 
table. Squareness and concentricity 
are checked with simple accessories 

Distributed by Engis Equipment Co 
b31 Chicago 5, Ill 


also 


S Dearborn St 


MORE DATA? Circle 84, inside back cover 


Depth Gage Includes Collet 

For Mounting Dial Indicators 
Series of depth gages includes a 
spring collet that can be used 
separately for mounting dial indica- 


aisO0 
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HIGH: ‘POWERED 
PRECISION 


GRINDING 
METHODS 





Tracer-controlled grinder combines heavy cuts, close 


tolerances on super-hard 


method of 
kpieces with a 


Looking for 


duplicating complex wor 


an accurate 
minimum of engineering, fixturing, or 
setup costs? This tracer-controlled sur 
Mattison in 
a leading missile man 


face grinder developed by 
operation with 
ifacturer may be the 


Missile 


that could remove 


answer 
engineers wanted a grinder 
up to .400 in. of super 
hard skin from ceramic nose cones and 
hickness. The 
a series of 
curvilinear cuts around an elliptically 
Wheel path had to be lon 
gitudinal to eliminate 


still maintain critical wall t 
grinding wheel had to take 
shaped cone 
“banding” and 
minimize friction when the missile was 
in flight he manufacturer wanted a 
wuld be cx 


juUirements to 


machine nverted easily 


to order 
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ceramic nose cones 


its rigid double-column supports, heavy 
wheel housing, and solid, one-piece bed 
virtually eliminate all deflection and vi 
bration, even under hogging cuts 

To this was added a direct, hydraulic, 
transfer-type tracer for smooth, stepless 
positioning of the grinding head 

In operation, table feed moves the 
tracer longitudinally over a precision 
ground, hand-lapped master cone, trans 
mitting the form to the grinding head. A 
tracer motions, 


diamond wheel ‘“‘mirrors”’ 














New method of duplicating 
extremely accurate forms 


takes successive cuts (up to .070 1n. per 


pass) until cone is completed 

Although it is used here with a round 
master, the tracer works equally well on 
flat templates 
tracer wheel (or stylus) can be 
90° and fed 
head cross-feed 


For transverse cuts, the 
swung 
across the template using 
If your jobs require duplicating ex 


tremely accurate forms, why not inves 
tigate tracer-controlled grinding? 


See Quick-Tilt surface grinding 
On the new Quick-Tilt vertical-spindle 
we are producing perfect 
large 
can show you pro 


surface grinder 


cross-hatch finishes on uninter 
rupted surfaces. We 
duction savings and accuracy improve 
ments on test jobs or your own piece 
parts. For all arrangements see 


dealer or call 


your 


MATTISON MACHINE WORKS 
Rockford, Illinois + Phone WO 2-5521 


| HIGH-POWERED 


PRECISION 


SURFACE GRINDERS 
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available in two or 
to check center or 


They 


hole model 


are 
hree 
et depth 
has a %-in. spring collet 
accommodate any AGD dial 
tor. The collets, supplied with 
thread, can be used 
ndicators on fixture 
blocks, on 
for 


Each gage 


32 male 
ount dial 
p ite oO! 


angle or 


i depth page large 


*leasant Valley, NY 


MORE DATA? inside back cover 


Compound Slide Rest Offered 
For Hardinge Precision Lathes 


ew model is equipped with a square 

toolpost taking standard %s-in 
HSS or carbide toolbits. Post 
integral screw feed wedge 
holding the toolbit 
to be fast, 


y well 


ment fo 


reporte | 


I accurate, 
d, and particular 


suited for 
th carbide tools 

ide magnified settings 
ilar adjustment of the 
white feed 
working to 


and 
nplify 
comple tely covered 
provide full protec 
lick-acting safe 
ositioning 
index 
mira, NY 


MORE DATA? e 86, inside back cover 
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Wire Drill Chuck Available 
For Use With Dumore Micro-Drill 


for wire drills from 0.006 to 
des gned for use 
Micro-Drill, 


f the tox 


Chuck 
0.020 in 
with 

£eare i chuc NK 0 


and is 


capacity, 


touch of the 


press with ‘%-in 


ied with the 


q lickly tr 
fingertip 


Hardened steel collet, slit four 
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ways, holds the wire drills accurate- 
ly in place. Chuck consists of ta- 
pered shank, a steel collet, and a 
knurled steel locknut. Unit increases 
the accuracy of deep hole drilling in 
this size range by eliminating any 
runout of drill or chuck, according 
to manufacturer. 

Dumore Co, 1300 Seventeenth St, Ra- 
cine, Wis 


Circle 87, inside back 


MORE DATA? cover 


Air Operated Diaphragm Chucks 
Claim Long Spindle, Bearing Life 


Line of air operated diaphragm 
chucks is said to give longer spindle 
and bearing life and permit higher 
production speeds 

The work part can be chucked ei- 


ther internally or externally. Air 


ALS AND PARTS 


leakage is eliminated. Other features 
include quick-change diaphragm re- 
placement, interchangeable jaws, 
and sludge slots in the periphery. 

Three basic models in the new 
line are designated Model 5% with 
capacity of % to 3 in. dia, Model 7 
with capacity of % to 4% in. dia, and 
Model 10 having a capacity of 1 to 
6% in. dia. Piston areas are, respec- 
tively, 13.80, 24.74 and 49.68 sq in. 

Crickson Tool Co, 34350 Solon Rd 
Ohio 


Solon 


MORE DATA? Circle 88, inside back cover 


) 


—_ 


Expansion Chucking Reamer 
Features Replaceable Shell 
Carbide-tipped expansion chucking 
reamer features a replaceable shell 
that can be expanded to compensate 
for wear during use 

When the reamer needs expanding 
to offset wear, the shell is driven 
further onto the tapered arbor. The 


HYDRAULIC MISSILE COMPONENTS are tested under simulated operating condi- 
tions on Model 9500 console, a self-contained laboratory instrument for static and 
dynamic testing. Automatically regulated high-pressure oil system delivers up 
to 20 gpm at 3000 psi, or 9.7 gpm at 5000 psi. Manually operated high-pres- 
sure source produces 20,000 psi for static testing. Automatic temperature reg- 
ulating system controls test fluid temperatures to +2 F from ambient to 350 F— 
George L Nankervis Co, 15400 Fullerton, Detroit 27, Mich 


MORE DATA? 


Circle 89, 


inside back cover 
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Quality-the best economy of all 





Two oils...two lines...one clogged...one cleaned 


A Sunvis 700 oil and a regular oil were 700 oil lasts ig Che machinery it 

run through two equally clogged hydrau protects lasts longer. It prevents rust 
nes. The regular oil couldn't remove ups ou yy reducing downtime 
sludge. The Sunvis 700 oil cleaned its 

line thoroughly. That's one job it’s made FREE Trouble-Shooting Chart wil 

for .to clean out sludge deposits in you spot and cure common hydrauli 

hydraulic lines while it transmits power tem troubles. For your copy, write 

With i Sunvis 700 oil like every 
Sunoco oil—you enjoy the best economy Sun Oil Company, Philadelphia 
of all: the economy of quality. A Sunvis 3, Pa., Department I-12. _ 


i. 
MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES y 





HILL Sheet and Plate polishing machine with reciprocating 


hydraulic table and vertical two roll head 


A HILL Polishing Machine 
of YOUR OWN will afford 
you important savings... 


@ By eliminating mill extras. 

@ By proper finishing and prepolishing 
before forming. 

@ By enabling you to prepare the correct 
surface finish to meet each individual 


Job need. 


@ HILL polishing machines 
ire now saving important 
percentages for manutacturers 
supplying the dairy and 
sanitation tields, tor automobile 
bumpers, engravers plates and 


i wide variety of other industries 


the HILL ACME compan 





iT'S MOSTLY 
IN THE HEAD 


Ss accurately con- 


1207 W. 6Sth STREET + CLEVELAND 2, OHIO 


“HILL” GRINDING & POLISHING MACHINES + HYDRAULIC SURFACE GRINDERS + ALSO MANUFACTURERS OF “ACME” FORGING 
THREADING + TAPPING MACHINES + “CANTON” ALLIGATOR SHEARS + BILLET SHEARS + “CLEVELAND” KNIVES + SHEAR BLADES 
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THERE'S A BONUS IN EVERY BAR 


TOOL and DIE STEEL 
Gives You 4-Way Savings on Every Job 


7 furnace—no need to pay the high cost of 


There’s 75 years experience in specialty steels 


behind LO-AIR, Universal-Cyclops low tem- 
perature, air hardening tool and die steel. 
LO-AIR is remarkably free from distortion in 
hardening, sets new standards for machinability. 

Check these four ways that LO-AIR can 
save you money, help you make more profit. 


1. Excellent machinability——far easier than 
other air hardening grades of too! steels 
Easier than oil hardening tool steel. 


Can be hardened in the low temperature 


U.S. Pat 


high temperature hardening 
Less distortion during hardening, which 
reduces your finishing costs 
Maximum safety——possibility of cracking 
during hardening greatly reduced 
Write for brochure No. TS-101, or start your 
bonus savings now by ordering your require- 
ments from your nearest Universal-Cyclops 
sales office or warehouse today! Complete stocks 
rounds, flats, squares and billets —available 
for immediate delivery 


24 


UNIVERSAL 
CYCLOPS 


STEEL CORPORATION 
BRIDGEVILLE, PA. 


TOOL STEELS * STAINLESS STEELS * HIGH TEMPERATURE METALS 
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NEW SHOP EQ U 


| expand uniformly on all 
eliminating the need 
When 


shell 


reamer wil 
cutting edge 
cases 


the 


for grinding in most 


fully expanded and worn 
an be replaced 

The grooved rear pilot of the ream 
ground 0.0002 to 0.0004 in. under 
It can be sup 


if piloting | 


eri 
the cutting 
plied 0.010 in 
needed 


diameter 
undersize 
not 
t ; and expansion 
or tapered 

ire iV in stock 
4 to 1% in. dia in 1/16 in. steps 
Tool Co, 3950 Chester Ave 


Ohio 


Replacemer hel 
reame! with straight 


hank ailable $1zes 


irom 
Standard 
Cleveland 14 


MORE DATA? Circle 90, inside back cover 


Machine Unit Bearings Feature 


Eccentric Collar Shaft Locks 


Hoovet chine unit ball bearings 
th eccentric col 

They are equipped 
] + f 


phe ca ea for auto 


ht out 


Safety Latch for Hoist Hooks 
Prevents Accidental Dropping 


ent acc 


] } 


hOouad 


prev 
droppin 


f 
oO! 


rmeEeERT, RAT ESR 


collar and a spring-loaded safety 
latch which fits into the hook open- 
ing. Lugs on both sides of the latch 
make it possible to set or release the 
device without placing fingers in the 
hook opening 

It 
14 to 3-ton units 

Harrington Co 
outh Meeting 


MORE DATA? 


available in three sizes, for 


1S 


Grabers Rd, Plym 
Penna 
Circle 92 


inside back cover 


Automatic Programming System 
Introduced by Bendix 

for its Model G-15 digital 
is called POGO (program 
Us- 


ing a set of simplified computer in- 


System 
ccmputer 
optimizer for G-15 operations) 


structions, the programmer can write 
a POGO program with minimum of 
effort. When these 
fed into the computer the machine 
automatically the program 
in machine language instructions and 


instructions are 


rewrites 


them 
POGO 
those used for 


terpretive 


store S 
commands similar to 
the Intercom 1000 in- 
Principal differ- 
systems is that 


are 


svstem 


ence between the two 
the former compiles an optimum ma- 
language and 
for later use 
Computer Div 


Arbor 


chine program repro 
duces it 

Bendia 
tion Corp, 568 


es 45, Calif 


Bendix Avia 
Los An 


Vitae St 


MORE DATA? Circle 93, inside back cover 


65-TON DEEP THROAT OBL is the latest 
in the Walsh press line. This model, 
No. 65X, is a back geared press with 
multiple jaw or pin type clutch, vari- 
able speed drive, and automatic lu- 
brication system. Delivery takes four 
to six weeks, FOB Chicago—Walsh 
Press and Die Co, 4709 W Kinzie St 
Chicago 44, Ill 

DATA? Circle 94, inside back 
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36,000 and 40,000-Ib Capacity 
Lift Trucks Added by Hyster 
Challenger 360 and 400 added to line 
of pneumatic tire trucks have 6-cyl- 
inder Continental engine. Power 
plant develops 153 hp at 2400 rpm, 
350 lb-ft of torque. Models have 3- 
speed range, power shifted, planetary 
transmission with integral torque 
converter 
Hyster Co Ill 


1003 Myers St, Danville 


MORE DATA? Circle 95, inside back cover 


Double-Acting Depth Gage 
Simplifies Groove Location 


Accurately locating internal or ex- 
ternal grooves is said to be greatly 
this depth 


accurately 


with gage. A 
indicator 
of a footed rod and, in a 

the direct 
the location 


simplified 
dial measures 
the travel 
ingle operation, gives 
for both 
ind width of the groove 
A release pin on the of the 
permits measuring in ei 
direction from the 
Straight rods are also provid- 
that the instrument may be 
an ordinary depth gage 
straight and footed rods may be 


neasurements 
side 
gage body 


ther 


e! measuring 


anvil 
ed SO 
used 
Both 
changed 


Mueller 


as 


in a few seconds 
Gages Co. Div of 
52 N Allen Ave 


Mueller 
Pasa 


MORE DATA? Circle 96, inside back 
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Courtesy Combustion Engineering, Inc. 


Combustion Engineering specified 
more than “ordinary boring mills” 


Combustion Engineering, Inc., pioneer manufacturer 
of heavy reactor vessels, concluded that ordinary 
boring mills would not produce the close tolerances 
and surface finish required in their critical opera- 
tions. That is why they specified a Cincinnati Gilbert 
floor type boring mill for this job. 

The workpiece is a 96-ton stainless steel reactor 
for a Naval nuclear power plant. The Gilbert ma- 
chine is used to finish the boring of the bolt holes 
in the 20” thick flange, and to machine the outlet 
nozzles. 

Combustion Engineering’s high standards require 


a surface finish of 32 R.M.S. on some of the bolt 
holes—an easy specification for a Gilbert, which can 
bore holes with a mirror finish, when required. A 
Fele-Vernier optical measuring system increases the 
speed and accuracy of machine positioning. 

Work of equally high quality is produced on a 
number of other Gilbert boring mills at Combustion 
Engineering's Chattanooga and Windsor plants 
proof that “those who buy Gilbert buy Gilbert again.” 

Write for new Bulletin 558. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman Street, Cincinnati 23, Ohio. 


thor wow SIL BERT 'y Chet aan 
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New Line of Minster OBI Presses 
Includes 35, 45, 60-ton Units 
New features of Seri« 1 in 
re-circulating lubrication y 
be 
Sy 


ide a 
tem 
Oop- 
ithin 
lubri- 


which can furnished as an 


tional extra tem, enclosed w 


the pre frame, continuously 


iin and connection bearings 


gib Real 
Other 
flanged 


counterbalance 
modified 
larger die 
box ad 
threaded 


and 
features include 
that gives 
irea; lower connection ball 
justment consisting of a 
takeup nut that quickly up a 
ball box clearance without disman 
tling the slide. Neoprene shield pre- 
vents foreign material from entering 
the ball box bearing and eliminates 
oil splash. Presses are equipped with 
combination air friction clutch 
orake unit which provides torque 
overload control, greater tripping ef- 
ficiency, lled cycling and 


slide 


takes 


and 


ind contro 
inching 
Minster Minster 


Machine C Ohio 


MORE DATA? rcle 9 side back cover 


Portable Hydraulic Punches 
Permit On-the-spot Hole Forming 
of portabl 
provide a method 
hard-to-har 
awkward 


Line hydraulic punches 
f 

arge or 
eliminates 
dling 

They are available in a range 

capacities from 5 to 90 tons. The 90 
unit, illustrated, will 


ton punch 
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to 1 1/16-in. hole through %-in. or 
l-in. hole through 1 in. of mild steel. 
A complete unit consists of punch 
with pushbutton control box, hy- 
draulic power unit, and connecting 
flexible hydraulic lines. Punch units 
with 5 to 30-ton capacity are light 
enough to be carried from job to job. 
Heavier units of 50, 70, and 90-ton 
capacity have the power unit mount- 
ed on a cart and the punch unit sus- 
pended from a tripod 
W A Whitney Mfg Co 


Rockford, Ill 


MORE DATA? Circle 98, inside back cover 


Gantry-Type Furnace Hardens 
Rocket and Aircraft Components 


Hardening furnace with bottom load 
ng and discharging, spanning a pit 
an atmoshpere quench 
hamber, salt quench tank, rinse 
and draw furnace has been 
for Lindberg Steel Treating Co 
Furnace ll ft diameter 
35 ft deep, will handle a loading 
fixture with an effective work load 
2+ ft long by 6 ft 8 in. in diameter 
Heating elements used for temper- 
atures to 2050 F are mounted on the 
in tiers so as to provide 
of control. Fur 
four wheels on 


containing 


; 


ank, 
bullt 
shell, in 


by 


actory 
500 kw in five zone 
nace mounted on 
18-ft centers with rails that allow it 
to travel along the 57-ft length of the 
pit 
Ww 


ihe } Engineering Co 


Hubbard St, Chicago 12, Ill 


MORE DATA? Circle 99, inside back 
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Steel Alloys Withstands Stress, 
Corrosion, High Temperatures 


Super-Rustfree steels are reported 
to withstand temperatures, 
and corrosion, but 
cost considerably less than the su- 


no critical metals 


high 
tresses, severe 


per alloys and use 
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such as cobalt, columbium, or tanta- 
lum 

SR steels, developed by Uniworld 
Corporation of America, have a 
higher short time strength than the 
stainless grades at temperatures of 
1200 to 1600 F. Alloy IIA-1132 stands 
a stress of 30,000 psi for at least 1700 
hours at 1200 F, and at the same tem- 
perature has a higher stress to rup- 
ture strength then Rex 326 and G18B 
alloy. 

At room temperature this alloy 
has, as cast, a tensile strength of 
82,000 psi and yield strength of 60,- 
000 psi and can be age hardened to a 
tensile strength of 120,000 psi and 
yield strength of 105,000 psi. 

SR steel alloy UST has, at 1600 F, 
better stress to rupture properties 
than stainless 330 

Kolcast Div, Thompson Ramo Woold- 
ridge, Inc, Cleveland, Ohio 


MORE DATA? Circle 100, inside back cover 


German Faceplate Lathe Designed 
For Large, Light Workpieces 
Ravensburg faceplate lathes are said 
to be most economical in turning and 
facing of large diameter workpieces 


bodies, 
and 


such as missile 
plant, mining 
equipment. 

The made in West Ger- 
many, have separate headstock, base 
plate, and bed units which can be 
built for specific requirements. Head- 
stocks are available with a 12-18 
step gearbox or with stepless speed 
variators 

Saddle and cross-slide feed is 
available in either in. per min or in 
per rpm. Feed gear drive originates 
from the main gearbox by means of 
a special electrical shaft system that 
eliminates mechanical connection 
between bed and headstock 

Turning diameter over baseplate 

80 to 110 in., with a greater diame- 
ter possible with use of a pit. The 
lathe will accommodate unsupported 
workpieces from 6500 to 20,000 lbs., 
having a center of gravity 12 in. from 
the faceplate. 

Imported by Cosa Corp, 405 
ton Ave, NY 17, NY 


generating 
shipbuilding 


lathes, 


Lexing- 


MORE DATA? Circle 101, inside back cover 
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TRE. ee a 


ie $OFO-SOF 


Work Alignment Gage for Universal Grinders 


~*a * 


OVER 


50% 


SAVED IN JOB 
SET-UP TIME 


HOW THE SURE-SET PROVIDES ABSOLUTE 
CONTROL OVER WORK POSITIONING 


fs The Sure-Set is an electronic work- positioning gage 
\ which guides the operator in making the exact amount 
of swivel table adjustment needed to eliminate unwanted 
taper or — conversely — to produce a specifically desired 
taper, so that a part can be produced successfully W/TH 
ONLY ONE TRIAL CUT. There is no restriction on 
workpiece length or table length. 


(2 The Sure-Set shows the operator when he has made 
the table adjustment correctly by showing actual 
table position. And, because it shows how much each end 
of the table moves, the operator can make correct adjust- 
ment, EVEN THOUGH THERE IS PIVOT LOOSE- 
NESS, STICK-SLIP, OR ACTUAL BENDING OF THE 
TABLE . conditions which occur in MOST grinders. 





(3) The Sure-Set electronically compensates for the dif- 
ference between length of workpiece (Y) and the 
distance from table pivot to adjusting screw (X). This is 
important because it permits the operator to make the 
correct table adjustment (L) without first having to stop 
and calculate what it actually should be. The Sure-Set is 
able to save the operator this calculation by charts, graphs, 
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and mathematics because its meter (graduated in .001” or 
0001") reads in terms of the workpiece taper (T) which 
he already knows 


: : { 
| WORKPIECE id 
; " io 


== —{a3 3 —— Fear nan 


A HARD JOB MADE EASY 

Ihe Sure-Set saves over 50% set-up time by eliminating 
trial-and-error grinding and repeated checks. Here is the 
procedure: Take trial cut... gage work at two points (A 
and B) to determine taper . . . set compensating switch on 
Sure-Set amplifier to match distance between A and B 
points ... watching meter on amplifier, zero each gage head 
by adjustments at C and D.. . adjust swivel table at E 
until meter reading for each gage head matches the amount 
of taper... TAKE FINISH CUT. Total elapsed time — 
2 to 3 minutes! 

You'll be amazed how much time and money the Sure-Set 
can save! For further information contact your local 
FEDERAL representative or write... 


FEDERAL PRODUCTS CORPORATION 
9124 Eddy Street, Providence 1, R. I. 


Ad FEDERAL F,,2 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Diol Indicating, Air, Electric, of Electroma —for inspecting, Meosuring, Sorting, or Autometion Goging 
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Standard Fittings Can Be Used 
To Install Flexible Feed Track 


Open-Flex track, adaptable to most 
feed 


ta 


operator in Dé in 
n tandard 


permit 


‘ ’ 
track 


ind 


ttings 


led w 


clamp Its flexibility track 


ing through crowded machine are: 


Fabricated i 1 wide 
ind the flexible 


variety ofl 
track 
feed 

The 


internal car 


hape 
continuous 


quipment 


to abrasion 
175 F 

18634 Fit 
back cover 


nside 


DATA? 


Portable Elevator Features 
Hinged Tower for Low Ceilings 


A hinged 
por table 


towel 
elevat 


through 6% 


to 90 


tower affords 


The Mode! 


raised 


90 li 


176 


rmMEN TT, MATE SR 


13-u load center It i 


quipped with a 12-v battery, bat- 


indicator 
and a 
return 


capacity 


charging 
chrome-plated piston, 
with 
2000 


recharger, 
flow 
lb 


hydraulic cylinder 
ontrol 

ilable 
West 


yment 


inside back cover 


103 
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Crane Tong Handles Steel 
Sheet Piling Automatically 


handling tong, called the 
ehand, automatically 
steel sheet piling 

areas 
d alloy steel, 
weighs 125 lbs, and has a 
of 2000 lbs. It handles three 

lifferent piling USS No 
MP112, MP1lo and MP116 or equal, 
in bay areas with little as six inch 
pace length pil- 
ip to No 


lapes, 


single 
be 
require d 


i Mfg Co 


60 ft carried 


inua NOOKINE 


McKees 


MORE DATA? rcle 104, inside back cover 


Compact Lubricating Units 
Introduced by Norgren 


[wo new Lubro-Contr Units pro- 


vide complete and efficient process 


ng of compressed al! for service to 


cylinders, air chucks, air tools, 
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compo- 
for air 
20 cfm. Smaller 
for %-in. pipe installation 
measures 4% in. wide, 4% in. high, 
ind 3 in. deep. Slightly larger unit 
for %4-in. pipe is 7% in. wide, 5's 
high, and 3%%4 deep 

Each unit consists of an air filter; 
1 pressure regulator, adjustable over 
a range of 5 to 100 psi; and a Micro- 
Fog Lubricator. Max pressure 

150 psi; max regulated pressure, 
100 psi; max operating temp, 120 F 

CA Colo 


and other machine 
They are 
0.05 to 


available 
s from 


model, 


in 


line 


Noragren Co tnglewood 
d J J 


MORE DATA? Circle 105, inside back cover 


Portable Vapor Degreaser Cleans 
Up to 300 Ibs of Steel Per Hour 


The Scotsman is all electric and re- 
quires no installation; it may be con- 
nected to any 220-v outlet for imme- 
use Model incorporates a 

avy-duty vapor control and high- 
temperature shutoff to eliminate fire 


d ate 


hazard. Immersion heater is remov- 

able for easy clean-out. Zinc-coated 
teel tank has a solvent capacity of 
ix gallons 

Mfa Co 
pati 


Phillips $475 Touhy Ave 


Chicago 45 


MORE DATA? Circle 106, inside back cover 


New Barrel Finishing Media 
Makes Rapid, Clean Cuts 


brand C-R Tumbling Shape, 
sed of aluminum oxide min- 
anchored in a 3M-developed 

a truncated triangular 

ramid with sharp edges and acute 
gle that work radii not 
reached by other types of media. Cut 
ting speed of the new shape is re 
ported by the manufacturer to be up 


Honite 


mp 


r 
I 


into 
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PROFIT INSURANCE 
with J&L Stainless Steel Bars 


Your machining costs on stainless steel bars are part of 
your investment for profit. Add your costs for tooling, handling 
and polishing, and you multiply your investment, often many 
times over. 


. . Careful attention to every production detail is the key to J&L qualit 
Scrapping a single bar wipes out that investment—and with it , 


most of your profit on a large volume of finished goods. 


Every step taken to reduce rejects helps insure profits! 
The biggest step you can take in that direction is to specify J&L 
Consistent Quality on all orders for stainless steel. 


J&L leads the industry in melt shop standards for stainless steel 
—the point where quality starts, and your profit insurance begins. 


\ “ Plants and Service Centers STAI 1 LE SS 


Los Angeles « Kenilworth (N. J.) * Youngstown « Louisville (Ohio) * Indianapolis + Detroit SHEET + STRIP + BAR + WIRE 


Jones & Laughlin Steel Corporation «.« STAINLESS and STRIP DIVISION «+ Box 4606, Detroit 34 





Can You Hold Your Shaper ‘'w stop equipment 
Without Bolts? at tenaetii 
to 2% times faster than existing alu- 


minum oxide chips, and as much as 
VES = With new WEDGMOUNT which anchors Shapers, !2 a faster than natural stone 
media. 

Presses, etc. and permits precision leveling! In addition to faster cut and 
lighter weight, new shape is said to 
offer noticeable reduction in contam- 
nation of workpiece surface by 
metallic and mineral residue, pro- 
ducing a lightness of color not pos- 
sible to duplicate in a single run with 
usual media. 

Minnesota Mining & Mfg Co, 900 
Bush Ave, St Paul 6, Minn 


MORE DATA? Circle 107, inside back cover 


Plastic Protector Available 
This Gould & Eberhardt 24’ In- | For Multiple Spindle Tools 


dustrial Universal Shaper, operat- This multiple head protector, mad 
ing at 120 cuts per minute with a 4” of neoprene-base materials, can be 
stroke, is installed without bolts on used for multiple die punch presses, 

_—_— - <3)) ; ¢ o 
a new type machinery mount called ultiple head drilling and tapping 


WEDGMOUNT. A dial indicator tool 
hine tools 


at the base of the shaper showed The protector consists of independ 
Free folder gives a total oscillation of only .022”’ ent protective sleeves assembled as a 
during operation, and no “ walk- unit with a flange-mounted ring 
They can be supplied in a wide va- 


machines, and similar automatic ma- 


complete facts about ing.’ The 7,800 Ib. machine is 
riety of diameters and extended 


WEDGMOUNT with — installed on six WEDGMOUNTS., ’ nathe 


each type 3” x 6” S. Before opera- Land A Mfg Co, In 


**Air-Loc’’ patented vinyl, tion, precision leveling is achieved Milwaukee, Wis 
sisal and cork pads top | 
and bottom grip machines yy SIMpte adjustment of a bolt MORE DATA? Circle 108, inside back cover 


to floors ‘ § within each mount. Top and bot- 


dovble-wedge construction tom of each mount ts surfaced with 


which permits immediate patented * Air-Loc” pads, which 
precision leveling 
A provide the high degree of friction 
; ; | 

. ; 
inaikiath cieieiihnadiias “abies required to hold the machine in 
prevents movement within place despite its strong lateral 
the mount thru { 


sizes available thru dis- 
tributors, and prices y 5 


Socket Head Cap Screw Wrench 
WEDGMOUNT Reaches Hard-to-get-at Places 


a xyviazyr ww This tool, called the Socket Head 
Cap Screw Universal Wrench, was 
uride fo... Clark-Cutler-McDermott Co. developed to reach places normal- 


1h acrecchiea , andar Al) 
100 West Central Street + Franklin + Massachusetts ly inaccessible by standard Allen 
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ALL-NEW ALE ‘77° LUBRICANT PUMP 


FOR HIGHEST PERFORMANCE! 


68% More Powerful . . . outperforms any 
other air-operated lubricant pump of its 
class on the market today! The all-new 5.2 
horsepower Alemite 

smoothest, fastest delivery of all lubricants, 


through longest lines! ‘ti i i Se 
= ‘ ‘ ' 
. 





| ; | 
‘ 
7 . 





delivery of all lubricants — fluid, semi-solid 
and heavy fibrous types. Lightweight, rust- 
proof aluminum construction. 


Three Master Pressure Ratios for unequalled >] se 


> 
Precision Engineered from finest quality 
materials—designed for outstanding ease of 
operation and maximum performance. 
Models for 120-lb. or 400-lb. drums — for all 


industrial applications. 

















All-New Alemite ‘'77” Features! 


@ Volume Air Distributing Valve—self-seating, 

self-cleaning, volume porting e Modern-Design, 

Highly Efficient Toggle Trip Mechanism provides 

balanced pressure on shuttle . . . won't bind 

@ Straight-Line Exhaust has extra-large port for 

highest pump efficiency ¢ Hardened Steel Piston 

and Cylinder, lapped to a precision fit of 125 

millionths of an inch e All-Steel Primer Valve, @ High-pressure (40 to 1 ratio) for light- 

ground to a perfect seal . . . hardened for abra- bodied and fibrous greases. Delivery on 

sion resistance ¢ Dynamic Primer assures prim- both up and down stroke. 

ing and pumping of heaviest lubricants. 
@ Medium-pressure (25 to 1 ratio) for 
heavyweight oils and light-bodied 


ALEM ITE aie. Delivery on both up and down 


OIivVvision 
STEWART- WARNKER @ Volume delivery (6 to 1 ratio) for Write ter Now Aleatle 
light-bodied fluid lubricants. Single- “77” Pump Catalog! 
CORPORATION acting pump mechanism. 


Dept. F-49, 1850 Diversey Parkway, Chicago 14, Illinois 
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DUAL TABLE— 
DUAL SPINDLE— 
PRODUCTION GRINDER 


FOUR SPINDLE 
DUAL SPINDLE PRODUCTION GRINDER 


PROPELLER SHANK 
GRINDER 


a 
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NEW PRODUCTION GRINDERS 


Here’s Custom grinding 
at standard machine costs 


F-900 Series Standard Slide Units ... already successfully 
applied to exacting automotive and aircraft production .. . 
offer low-cost grinder specialization for general industry 


It’s no longer necessary to purchase several 
standard machines to accomplish a particular 
grinding job. Now Frauenthal offers an eco- 
nomical solution with production grinding 
machines equipped with F-900 Series Standard 
DOUBLE SPINDLE PROPELLER Slide Units. Simplified in design, tailored to 

RACEWAY GRINDER your grinding requirements, tolerances of 


.000200" are held even with modern metals 
such as high-temperature alloys. 

Special machines? Yes, in a sense. But com- 
prised largely of proven, versatile Frauenthal- 
designed standard components. Single- or 
double-action standard slide units — either 
mechanically or hydraulically actuated — are 
applied to a machine base and drive assembly. 
Result: a grinder custom-engineered for your 
workpiece and operations. 

Foremost consideration is given to reduced 
labor costs, ease of operation and maintenance, 
and economical use of floor space. 

Virtually any degree of automation is avail- 
able — not only for the large, but also for 
medium-sized plants, too. 

The cost? Remember we offer specialized 
machines built largely from standard compo- 
nents — eliminating heavy design charges. The 
price will be a pleasant surprise — far below 
what vou would normally expect to pay for a 
custom-designed machine. 2.58 


Frauenthal Divisio 


THE KAYDON ENGINEERING CORP. 


MUSKEGON, MICHIGAN JU. S. A. 
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NEW SHOP EQUIPMENT 


" wrenche Available in five sizes, it 
Want ‘rmits a full turn without resetting 
the wrench in the cap screw head 
°,° Over-all length of the wrenches, 
Positi ve rhich have integral handle and 
universal, is approximately 544 in 
Abington Machine Co, 8824 Alpine 


Uniformity Abington atach 


MORE DATA? Circle 109, inside back cover 


in your COLD FINISHED 
STEELS 7 
a 








Line of Compact DC Motors Has 
W Y Fast Response, Wide Speed Range 
New line of dc motors, called Flexi 


torq motors, provides fast response 





wide speed range, and high ove: 


CARBON CORRECTED load capacity in a light compact unit 


They are available in ratings of 1 
in drip-proof and drip 


| to 200 hp 
S T F F LS proof guarded enclosures 
The motors are designed to supply 
constant or adjustable speed for 


driving machine tools, metal rolling 








drawing or forming machines. 
Louis Allis Co. De pt P, Milwaukee 1 
Wis 


THEY PROVIDE: 


MORE DATA? Circle 110, inside back cover 


1. Predetermined and uniform 


microstructure 


2. Excellent machinability for 





the grade 


3. Can be induction hardened 
to full hardness without 
metal removal 








t. Optimum fatigue resistance 


Unit Provides Control 
At Slow Shaft Speeds 


An internally geared shaft failure 


YCKOFF STEEL COMPANY indicator, called the 8000 Series 


WW? 
GENERAL OFFICES: Dai rovides ‘ctrical signal con- 


Or porn ae Gateway Center, Pittsburgh 30, Pa. 
RESEARC 
is YOUR BEST Branch Offices in Principal Cities . 
ind will operate fron 
Works: Ambridge, Pa. . o 
is slowly as 2 rpn 


GUARANTEE OF 
~ . 
Chicago, lll., Newerk, N.J.—Putnem, Conn, ’ . : 
It is available in three ratios: 10, 


s CYA 
See Tit a9 ae 
: 5, and 2 to 1, and is provided with 
igle pole, double-throw snap ac- 
n contacts rated at 10 amps at 125, 
50, or 460 v ac 
Winterburn Mfa ¢ Putnam, Conn 














trol when driven by direct coupling 
han 10 rpm 
ifts turning 


shafts turning | t 
h 


WYCKOFF STEEL PRODUCTS * Carton, Alloy and leaded 
Steels * Turned and Polished Shafting * Turned and Ground 
Shafting * Large Squares * Wide Fiats up to 12%” x 2%” 
ond 14° x 1%" °* All types of Furnace Treated Steels 


including Carbon Corrected Steels MORE DATA? Circle 111, inside back cover 
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HEAWY DUTY 
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MACHINE 


Designed for better precision MODERN, WITH 22 QUALITY-DESIGN FEATURES, 
finishing...semi-finishing...and the Olofsson Model 22, weighs a hefty 7,600 lbs., 


roughing of large, bulky parts untooled; and incorporates such design features as: 


This newest in the line of Olofsson Precision Boring @ Extremely low ratio, height to width, of spindles 
Machines, the Model 22, is designed for more to ways. 


profitable heavy-duty rough and finishing boring, @ Hardened and ground Alloy Steel flat and vee ways. 


facing, chamfering, turning and grooving opera- ; ; 
; @ Extra-large fixture mounting provides maximum 
tions. Put one to work... and profit potential bility F | ni 
goes up. Because of the versatility of its new stability Tor mounting large work pieces. 


design, operating costs go down. @ Integral chip chutes completely surround any fixture 


tooling. 


WHATEVER YOUR PRODUCTION REQUIREMENTS. IT WILL PAY YOU TO 
FULLY INVESTIGATE THE MODEL 22. CONTACT YOUR NEAREST 
OLOFSSON REPRESENTATIVE. Or, if you prefer, write direct to OLOFSSON. 


MANUFACTURERS OF 
PRECISION BORING AND 
272g LYONS AVENUE, LANSING, MICH. Phone: IV anhoe 4-538] SPECIAL MACHINERY 
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Laminated 


Emerson Electric 


MICROHONES 


Steel Rotors 


The Emerson Electric Manufacturing Company is constantly 
searching for the best possible processing methods. Working 
with Micromatic engineers on problems encountered in proc- 
essing shaft holes in their laminated steel rotors, Emerson 
Electric found that Microhoning would provide much higher 
production quality while lowering processing costs. The follow- 
ing Microhoning benefits are now obtained: 


Model 728 Hydrohoner with avto- 
matic Microsize, Microdial and two 
station rotary indexing fixture. Hole 
Tolerances: Diameter .0002 inch, 
straightness and roundness .0001 inch. 


Learn why Microhoning will give 


CUT REJECTS 

With former processing method re- 
jects ran too high. Microhoning controls 
size and assures a clean hole— 
rejects are substantially reduced. 


ELIMINATED OPERATIONS 

Old processing method required two 
operations. In one operation, Micro- 
honing generates size and straight- 
ness within specified tolerances. 


REDUCED BALANCING TIME 70% 
To preclude vibration and poor oper- 
ating characteristics, it is essential that 
shaft hole be concentric with O.D. of 
rotor. Microhoning reduced by 70% 
the amount of dynamic balancing 
correction required. 


PROCESSING COSTS CUT 70% 

Current figures show the cost of Micro- 
honing shaft holes in rotors to be less 
than 30% of processing by old method. 


Rotors (from 2'% to 4 inches long) are all 
Microhoned on the same machine by changing 
adaptor in fixture and resetting stroke length. 


you efficient stock removal 


closer tolerances, accurate alignment and functional surfaces 


Please have a Micromatic 


) Please senc cromatic literotur 
NAME 
TITLE 
COMPANY 
STREET 


CITY 


MICROMATIC 


8100 SCHOOLCRAFT AVENUE 
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Field Engineer call 


e and case histories 


HONE CoRP. 


DETROIT 38, MICHIGAN 


NEW SHOP EQUIPMENT 


Air cylinders with built-in direction- 
al and exhaust speed control valves, 
designated VIH Series, are available 
in 1%, 2, and 3-in. bore sizes in any 
desired stroke length. Directional 
control valve actuation can be sole- 
noid, remote pilot pressure, button- 
bleeder, or combination solenoid- 
button bleeder. Mountings are com- 
pletely interchangeable 

Modernair Corp, 400 Preda St, San 
Leandro, Calif 


MORE DATA? Circle 112, inside back cover 


Multi-Kut file, added to Red Tang 
line, is available in flat, half-round, 
and square shapes and four lengths 
8, 10, 12, and 14 in. New diamond 
formation chip breaking grooves and 
varied shapes make it adaptable for 
all filing applications. 

Simonds Saw € Steel Co, Fitchburg 


Mass 


MORE DATA? Circle 113, inside back cover 


Quick-dry enamel, Jet-Dri, permits 
surfaces 15 minutes after 
painting. Applied by brush, roller 
spray, it can be used on con- 
and wood equipment, 


use of 


dip, or 
crete, metal 
and machinery surfaces 

Consolidated Chemical 
Mfg Co, Brooklyn 11, NY 


and Paint 


MORE DATA? Circle 114, inside back cover 


Conveyor belt has built-in rollers 
which turn on the connector rod to 
provide free rolling instead of slid- 
ing friction. When used on straight- 
line conveyors, Roll-A-Load flat wire 
belts have an extremely high load 
carrying capacity. 

Ashworth Bros, Inc, Winchester, Va 


MORE DATA? Circle 115, inside back cover 


Of co 
you keep insisting that you're doing the work 


urse your withholding tax has doubled 


of two men 
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NEW SHOP EQUIPMENT 


Air-hardening tool steel, particularly 
suitable for shops without complete 
hardening facilities, is pre-colored 
maroon to eliminate cleaning, color- 
ing, and drying time required for 
marking ordinary flat stock. Avail- 
able in nearly 250 sizes from % by 
l in. in 18-in. lengths, the air-harden- 
ing stock combines excellent ma- 
chineability with wearing qualities 
midway between high-carbon, high- 
chromium steels and manganese oil 
hardening steels 

Brown and Sharp Mfg Co, Industrial 
Products Div, Providence 1, RI 


MORE DATA? Circle 116, inside back cover 


Low cost steel collets in round, hex- 
agon and square shapes are now 
available for users of Jacobs spindle 
nose chucks. Also available is a steel 
emergency collet with soft face and 
pilot hole to permit rapid boring 
and stepping out when in place in 
the chuck. Round sizes are priced 
at $9.75 each 


Hardinge Brothers, Inc, Elmira, NY 


MORE DATA? Circle 117, inside back cover 


Self-clinching fastener provides a 
flush mounting on both sides of the 
sheet in which it is applied, and a 
self-clinching captive stud mounts 
flush in panels. They can be applied 
by any standard fastening process 
Fasteners are made of No. 303 stain- 
less steel with thread sizes from No. 
2-56 to 10-32, for use in sheet mate- 
rials from 0.061 in. up. Studs are 
made of steel and No. 305 stainless in 
thread sizes from No. 4-40 to 5/16-18, 
in lengths from % to 1% in. 

Penn Engineering and Manufactur- 
ing Corp, Doylestown, Penna 


MORE DATA? Circle 118, inside back cover 


Ejector pins in letter-size diameters 
for use by metal die-casters have 
been added to the manufacturers line 
of regular fractional and 0.005-in 
oversize pins. Made in standard 10- 
in. lengths, the pins are heat-treated 
die steel, ground, nitrided and honed 
to a fine finish. With the addition of 
the letter-size pins, diameters can be 
supplied in graduated steps from 
0.0625 to 0.750 in. 

Detroit Mold Engineering Co, 6686 E 
McNichols Rd, Detroit 12, Mich 


MORE DATA? Circle 119, inside bock cover 
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nial MICROHONING 
" Laminated Rotors 


Cuts Processing Costs 


Emerson Electric squirrel-cage rotors are made of special “electrical 
grade” steel laminations and each lamination is coated with oxide 
insulation. In processing the rotor, the O.D. is turned concentric with 
the shaft hole. Then, in one operation, Microhoning accurately 
generates finished size and straightness of shaft hole without any 


change in hole location. 


The Micromold tool has two universal 
joints in the drive shaft which allow 
the tool body to align itself with the 
shaft hole. Microhoning of holes is along 
same axis from which O.D. was turned. 


For electrical effi- 
ciency, assembled motors must have a 


and mechanical 


uniform air-gap between rotor and 
stator of .006 inch to .011 inch. Be- 
cause laminated surface is rough and 
close tolerances must be held, special 
guided Micromold tools are used. 
Plastic guides above and below abra- 
sive sticks, control dressing of abrasive 
and assure generation of round, 
straight shaft holes. 


Before installing Microhoning equip- 
ment, two operations were required to 
finish shaft hole—rejects ran_ high. 
Microhoning greatly reduced the 
amount of dynamic balancing correc- 
tion required. 














The principles and applications of Microhoning are 


explained in a 30-minute, 


16 mm, sound movie, 


“Progress in Precision” . . . available at your request. 


[_] Please send me “Progress in Precision” 


showing on 


in time for 
(date) 


Please have a Micromatic Field Engineer call 


Please send Microhoning literature and case histories. 


NAME 
TITLE 
COMPANY 
STREET 
CITY 


STATE 


ae ee CL 


8100 SCHOOLCRAFT AVENUE 


DETROIT 38. MICHIGAm 
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LONG 
SLIDE 


PRESSES 


the 





STILL 


most inherently 


accurate inclinables 
you can buy 


so the mo 


NEW SHOP EQUIPMENT 


Precision diaphragm seals can be 
used at temperatures ranging from 
-~65 to 500 F. Silicones compounded 
especially for diaphragm applica- 
tions are combined with popular fab- 
rics such as Dacron and Fiberglas to 
provide the diaphragm with virtual 
immunity to a wide variety of chemi- 
cal and physical environments. 
Pacific Moulded Products Co, 905 E 
59th St, Los Calif 
MORE DATA? C 


ingeles 1 
120 


rcle inside back cover 


Plug gages are available 
low cost line of larger 
0.750 to 1.000-in. dia. Line 
of 251 go and no-go members in in- 
crements of 0.001 in., with a guaran- 
teed tolerance of +0.00007. Price 
is $2.75 per n lot of four 


now in a 


from 


S1ZesS 


consists 


ember in 
or more 

Dundick Tool Works 
St, Chicago 23, Ill 


Inc, 3410 W S1st 


MORE DATA? Circle 121 


inside back cover 


Synthetic colloidal graphite blended 
with a carrier is said to offer excep- 
tional lubricating properties for gen 
eral 


industrial use, especially in high 


| temperature applications such as con- 


and 
Graphite 
Rd 
Circle 


veyors 
King 
S Telegraph 


heat-treating furnaces 
Products, Inc, 21949 
Trenton, Mich 


MORE DATA? 122, 


inside back cover 


Aluminum welding wire, 4043, an all- 
purpose filler material for gas and 


| electric fusion welding, has a ten- 


sile strength of 30,000 psi and a melt- 
ing point of 1055 F. Its principle al- 
loying element is 5% silicon. It will 
effectively join such wrought alloys 
as 5052, 6053, and 6061, and can be 
ised on many cast aluminum alloys 

Dalweld Co, Inc, 18 Bertel Ave, Mt 
NY 
MORE DATA? 


Vernon 


Circle 123, inside back cover 
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ke a man who con make his own decisions 
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Andrew J. Syska, 
Hayes Research & Development 
Engineer Reports... 


KNOW-HOW IS VITAL ; 
IN GAS AND 
LIQUID DRYING 


When we developed the Molecu- 
Dryer®—a unit specially designed 
to take advantage of the remarkable 
drying, sweetening, and purifying 
capabilities of Linde Company's 
Molecular Sieves—our chief inter- 
est was in drying protective atmos- 
pheres (hydrogen, dissociated am- 
monia, etc.) for metallurgical work 

to dewpoints well below -100°F. 
A natural outgrowth of the Molecu- 
Dryer was the Nitro-Gen* —an au- 
tomatic cycling generator which 
produces low cost, high purity ni- 
trogen for blanketing, purging, pro- 
tecting. Our engineering people have 
also explored whole new worlds of 
gas, liquid, and atmosphere drying 
and separating problems. 


NEW DRYING NEEDS 
APPEAR DAILY 


In manufacturing transistors, for 
example, the Molecu-Dryer has 
been able to effect big economies by 
supplying moisture-free air in place 
of tank nitrogen to protect tran- 
sistor assembling and sealing opera- 
tions. Other current projects: in- 
strument air drying, gaseous CO2 
drying, gas separating . . . also dry- 
ing and separating of liquid or 
gaseous hydrocarbons 


EQUIPMENT DESIGN 
iS DYNAMIC! 


Each new area of work has ne- 
cessitated engineered application of 
standard or special Molecu-Dryer 
models, to provide optimum ad- 
sorption efficiency, top capacity at 
minimum equipment cost, job-coor- 
dinated cycle times, and fast desorp- 
tion and cooling. 


For a compre- 
hensive picture of 
the Molecu- 
Dryer, write for 
Bulletin 5703. 


wonecu-DaTEE 


*Hayes TM 


Cc. i. HAYES, INC. 


837 Wellington Avenve * Cranston 10, R. 1. 
Established 1905 


lt pays to see HAYES for metallurgical 
gvidance, laboratory facilities, furnaces, 
atmosphere generators, gos, fluid dryers. 
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Everybody knows that 


National Tool Company 


makes special hobs— 


But did you know 
we make special carbide 


tipped surface broaches... 


or a complete tooling program. 


38 


7 ‘ fin S* 
O0tA 
€ a? # 
~~, . New FREE Catalog 
\ , To National Tool Co., 11200 Madison Ave., Cleveland, Ohio 
4 

Please send NEW 92 page catalog showing National Tool Company's complete line 
of special tools for the metal working industry 


Nome 


TOOL Co. { aa 


Cleveland 2, Ohio 4 oa Compony 


Address 
Were F 


ty 


Lily 











| 
There’s a BIG| difference in floor absorbents 
| 


TEST IT Yourself 


v 
IN YOUR OWN OFFICE, make this simple 15-minute test. Com- 


pare Eagle-Picher Industrial Floor-Dry to any other floor 


absorlbe nt 


HERE'S WHAT YOU'LL PROVE TO YOURSELF about safe, skid- 
proof Eagle-Picher Floor-Dry: It's extremely insoluble, absorbs 
more oil and water. It goes further, provides much greater 
coverage It retlects more light, brightens the work area It's 
non-combustible, has no chemical reaction. It lasts longer, 


saves you money! 


EAGLE 


WRITE TODAY. Our I 


on itive 
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NEW SHOP EQUIPMENT 


Powered caster unit, Electromite M2, 
designed to handle loads in the 1000 
to 1600-ilb weight class, can be in- 
stalled on existing stock trucks, hy- 
draulic lifters, hand trucks, and other 
loading equipment. Speeds, either 
forward or reverse, may be obtained 
from 0 to 10 mph. Available in 8, 10, 
and 12-in. sizes 

Swartzbaugh Mfg Co, Murfreesboro, 
Tenn 


MORE DATA? Circle 124, inside back cover 


Sartalloy-P, a bright gold plating 
solution, is said to produce a deposit 
equivalent to 18k gold. Other ad- 
vantages offered are hardness range 
of 300 to 450 VHN, superior color, 
and elimination of need for the Ham- 
ilton Flash when used for decorative 
purposes. 

Bart Mfg Corp, 227 Main St, Belle- 
ville, NJ 


MORE DATA? Circle 125, inside back cover 


Brazing alloy, high-nickel base Ni- 
crobraz 160 for high-temp service 
is similar to Standard Nicrobraz 
AMS 4775 but has lower initial hard- 
ness. It produces joints with lower 
hardness that are more easily ma- 
chined. It is available as powder, 
impregnated plastic wire, powder- 
flux paste, or prefabricated rings 

Wall Colmonoy Corp, Stainless Proc- 
essing Div, 19355 John R St, Detroit $3 
Mich 


MORE DATA? Circle 126, inside back cover 


Basket for use in heat treating oper- 
ations provides complete surface ex- 
posure for up to 500 machine knives. 
Designed to be used with an auto- 
matically controlled electric furnace, 
stainless steel unit will hold loads 
of 5000 lbs. It measures 54 in. in dia, 
is 48 in. deep. 

Wiretexr Mfg Co, 40 Mason St, Bridge- 
port, Conn 


MORE DATA? Circle 127, inside back cover 


Double hydraulic valve is available 
in 3-way and 4-way combinations 
and in sizes from 2 gpm to 40 gpm, 
with detented or spring return han- 
dles. Cem-Lap seals mating with 
optically flat rotor surfaces assure 
positive sealing at 2500 psi pressure 
for oil and 2000 psi for water and gas 

Clark Engineering 4 Manufacturing 
Co, 1820 Layard Ave, Racine, Wis 


MORE DATA? Circle 128, inside back cover 
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‘*TOUGH NUTS ?...We Put Ours on 
NATIONAL Cold Nut Formers!"’ 


© < 
i 
@ 0 


The slogan, ““We Put Our Tough Ones on Nationals,” 
is not one we dreamed up. 

It sprang up in the trade, among the highly- 
skilled and well-equipped Nut manufacturers who 
have been meeting competently your “impossible”’ 
demands and your normal needs. 

Have you looked into the design variations and 
high quality attainable these days by users of 
National Cold Nut Formers? If you make Nuts, or 
other cold-formed parts (or parts which should be 
cold-formed) have you considered widening your 
range and type of work? By offering the most mod- 
ern, productive and profitable Cold Nut Formers 
available, we can help you meet quickly the growing 
demands of metalworking. 

Tool design? Our working development engineers 
— contributing daily to the science of Metal Flow — 
are at your service. 

Let us work with you. 


LOERS of MODERN 
UCEROLLS + COLO 
NAI{ 

) META! 


HARTFORD DETROIT CHICAGO 


American Machinist April 20, 1959 


These Unusual Nuts Are Being Made 
from Various Materials (Including High 
Carbon) on National Cold Nut Formers 


National 14” Cold Nut Former. 
Available in sizes 1,” to 1”. 


NATIONAL MACHINERY CO. 


TIFFIN, OH/O, U.S.A. 
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Cold Stream stops rust C) resists 

rancidity reduces causes of 

dermatitis These problems start 

ve when your coolant gets dirty. Cold 
a Stream stays clean week after week— 
even on cast Iron. Cold Stream gives 

longest tool life. Finest finishes. High- 

é est speeds and feeds. Best dimensional 


control. Cold Stream gives you every- 
thing you ever expected in a coolant! 


d stream 


Stays clean week after week and gives 


’ 
\ 


JOHNSON'S 


you all the performance you pay for. 
JOHNSON'S 


- 
—_—" 


For information, see your local Johnson industrial distributor. 


n & Son, Inc., Racine, Wisconsin 
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Not simply a new safety ‘feature’... not merely 
a design “improvement.” Here’s a totally new con- 
cept of flared cup wheel design and construction . . . 
developed by Manhattan engineers to give the 
greatest safety and performance advantages possible 
for flared cup wheel users. Manhattan’s revolution- 
ary SAFETY BACK Flared Cup puts portable 
wheel safety where it counts the most—in original 
strength and breakage resistance! 


SAFETY BACK, far surpasses such safety fea- 
tures as anchor bushings, safety rings, special hub 
mountings, or ordinary revolving cup guards. With 
SAFETY BACK, steel covers the entire back of the 
flared cup...extends down the side to offer a 
degree of reinforcement and breakage resistance 
never before possible! 


NO OTHER WHEEL—AT ANY PRICE— 
OFFERS THESE EXCLUSIVE FEATURES 


e Greatest Initial Strength e Highest Safety Factor 

e Easy Mounting—Easy e Improved Mounting 
Operation Base 

e One Piece Assembly e Requires No Adjustment 


Only SAFETY BACK gives you these features— 
plus Manhattan’s custom-engineered abrasive bond 
for faster removal of more metal on your particular 
job—at no additional cost! For “More Use per 
Dollar” in portable grinding operations, you can’t 
get a faster cutting, longer lasting—safer wheel 
than MANHATTAN. 


Let a Manhattan abrasive wheel engineer show you 
the advantages of SAFETY BACK Flared Cups, 
and other types of Manhattan high speed, heavy 
duty abrasive wheels. Write for Bulletin 7157. 


WRITE TO THE ABRASIVE WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION—PASSAIC, NEW JERSEY 


RAYBESTOS - 


MANHATTAN, INC. 


Belts © Hose © Roll Covering © Tank Linings © Industrial Rubber Specialties © Abrasive and Diamond Wheels © Brake Blocks 


and Linings © Clutch Facings © Asbestos Textiles © Mechanical Packings © Engineered Plastics © Sintered Metal Products © 


Industrial Adhesives ® Laundry Pads and Covers ® Bowling Balls 
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NEW SHOP EQUIPMENT 


Aluminum-epoxy resin solder named 
Poly Epoxyn is a plastic solder for 
repairing of dents and holes in cold- 
formed metal. It can be applied, 
hardened, and made ready for paint- 
ing in a few minutes. Epoxy com- 
pound, based on Bakelite resins 
(manufactured by Union Carbide 
Plastics Co, division of UCC), is re- 
ported to have excellent adhesion 
and high-impact strength. 

Co-Polymer Chemicals Inc, Livonia, 
Mich 


MORE DATA? Circle 129, inside back cover 


Long-travel dial indicator, Model 
E81U, is specially designed to meas- 
ure slide travel, cam throw, etc. It 
has a total range of 3 in. and is 
graduated in 0.00l-in. increments. 
To enable quick reading anywhere 
in the total span of 30 revolutions, 
this indicator is equipped with two 
counter dials. One is divided into 
ten segments of 0.100 in. each to 
count individual revolutions; the 
other is divided in inches. 

Federal Products Corp, 1144 Eddy 
St, Providence, RI 


MORE DATA? Circle 130, inside back cover 


Non-magnetic foils, called Sub-Micro 
Platinum-Iridium Gap Foils, ranging 
from 40 to 250-millionths of an inch 
thin, developed for special require- 
ments in the electrical, electronics, 
and nuclear industries, are reported 
to be as hard as spring-hard phos- 
phor bronze and completely corro- 


sion-proof. 
American Silver Co, 36-07 Prince St, 


Flushing 54, NY 
MORE DATA? Circle 131, inside back cover 


Gold plating process results in de- 
posits which show hardness and 
wear resistance that are five to ten 
times as hard as gold deposits from 
a cyanide bath and two to three 
times as hard as deposits from bright 
cyanide gold solution. According to 
the manufacturer, deposits from the 
Auro Glo Gold Bath have superior 
welding and soldering character- 
istics, do not bleed out, and do not 
require extreme leaching 

Lea-Ronal Inc, 139-20 109th Ave, Ja- 
maica $5, NY 


MORE DATA? Circle 132, inside back cover 
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Better Cleaning means Better 
Socket Screws for You 


The Se new industrial washing machines wash every Allen product 


after each processing operation and before heat treating to remove 


ll abrasives and contaminants. After washing, a vibrating de-chipper 
shown in the foreground) removes metal parti les that may adhere to 
products in process 

These are among the great many special features in Allen’s new plant 
that assure vou of constantly higher quality in socket screws. More 
than ever, youll find that ALLEN is the “Buy-Word” for socket screws 


as well is kevs dowel pins and pipe plugs 


he scientific design of the cup diameter on ALLEN 
POINT Set Screws gives greatly increased resist 
ince to withdrawal torque. You can count on 
Allenpoints to stay tighter longer, under heavy 
train and vibrations. This dependable performance 
is yours to use at no premium in cost. Available 
in a full range of standard sizes from No. 0 thru 
l For samples ind more information sk your 
Industrial Distributor, or write direct to The Allen 
Manufacturing Company, Hartford 1, Connecticut 
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Specity 


Diyur 


AUTOMATIC LUBRICATORS 


For 
DESIGN, SERVICE AND, RESEARCH 
are part of every Bijur System 


( rl All Bijur pumps are designed to be an integral part of your 


equipment not a cumbersome attachment. Compact modern designs permit eas) 
adaptation, enabling operation of the pump by means of gear, belt or chain 
drive or independently operated by electrical or hydraulic set-ups 


How you benefit — Custom-engineered Bijur automatic lut 


ricating systems save 
production time and repair bills. Down-time and fire risks are sharply reduced. 
Costly hand oiling is eliminated and every bearing gets the right amount of oil 
when needed — there's no chance of under oiling or over oil ng 

Day-in, day-out Bijur System re proving their value to designers, plant 
engineers and production men on the equipment they design, use, or manufac- 


ture. Write today for all the facts about Bijur automatic lubricating systems! 


BIJUR AUTOMATIC LUBRICATORS—STANDARD EQUIPMENT IN MANY INDUSTRIES 
Machine Tools + Business Machines + Printing Machinery + Textile Machinery - 
Food Product Machines + Bottling Machines + Packaging Machines - Sheet Metal 
Machines + Plastic Fabricating Machinery « Glass Products Machinery + Wood- 
Working Machinery * Industrial Sewing Machines + Special Process Equipment 


y 
Diyur 
LUBRICATING CORPORATION 
Rochelle Park, New Jersey 
td Ltt Ailomilic Lube la (‘f 
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NEW SHOP EQUIPMENT 


Hysol Epoxy Patch Kit 6C has been 
developed for easy, permanent re- 
pairs of tools, castings, and heavy 
machinery. Material is said to be 
strong enough to assure perfect re- 
pair for both ferrous and non-ferrous 
metal castings, plastics, or fittings on 
vacuum vessels. Kit contains two 
tubes, one of base resin, the other 
of hardener. Complete hardening 
will occur in one to two hours, but 
can be accelerated by application of 
low heat. 

Houghton Laboratories Inc, Olean 
NY 


MORE DATA? Circle 133, inside back cover 


Overload protector for fractional 
horsepower motors, known as MP- 
1620, automatically shuts off current 
when motor temperature or current 
rises dangerously, and restores mo- 
tor operation when the temperature 
or current is dropped 

Mechanical Products, Ine 
Mich 


Jacksor 


MORE DATA? Circle 134, inside back cover 


Sliding Shelf shelving is available 
in eight standard sections; extra 
parts can be added to meet require- 
ments. Sections are 37% in. wide, 
12-5/16 in. deep, 84 in. high. Sliding 
shelves are adjustable on 1% in 
centers, slip easily into slots in up- 
rights, automatically lock in place. 

Lyon Metal Products, Inc, 2 Clark St, 
Aurora, Ill 


MORE DATA? Circle 135, inside back cover 


. check those valves daily you say, Jason? 


American Machinist + April 20, 1959 








AT Fl dapinGage| | Miss 


series of technical discussions that will be helpful in 
pb better results from tapping and gaging operations 
aaaiet 








Vol. 1 


Subject: Tap and Screw Thread Nomenclature: 


ALLOWANCE: The minimum clearance or maximum in- PITCH: The distance from a point on one thread to a cor- 

terference which is intended between mating parts. responding point on the next thread, measured parallel 

ANGLE OF THREAD: The angle included between the > oo 

flanks of a thread measured in an axial plane. PITCH DIAMETER: On a straight screw thread, the diam- 
eter of an imaginary cylinder where the width of the thread 

BACK TAPER: A slight taper on threaded portion of the and the width of the space between threads is equal. 


tap making the pitch diameter near the shank smaller than ; 
that at the chamfer. POINT DIAMETER: The diameter at the leading end of 
the chamfered portion. 

BASIC: _The theoretical or nominal standard size from RADIAL: The straight face of a land, the plane of which 
which ail variations are made. passes through the axis of the tap. 

CHAMFER: The tapered and relieved cutting teeth at the RAKE: The angle of the cutting face of the land in rela 
front end of the threaded section. Common types of cham- tion to an axial plane intersecting the cutting face at the 
fer are taper, plug and bottoming. major diameter. 








CREST: The top surface joining the two sides or flanks of RELIEF: The condition created by removing metal from 
a thread. behind the cutting 


Pierce FOR Gwe Tee > 
CUTTING FACE: The ee tanta edge to produce clear 
. ere 
leading side of the Gcisnnmataisiitattiitinsals i Pere 
land. - LENG TY OF Spear ‘iil Temead LEnarn v ©1.cn Pontes 
HEenT OF ‘egal Fe to larger taps where 
, | 


drag is a problem 





ance and reduce fric 
tion. Usually applied 


- 


FLUTE: The longitudi- | o Sousa” i 


IE OP IPI IPSS ILS POS 





nal channels formed 
on a tap to create cut- at My a7 

ting edges on the I ie a7 : ALO TET ‘ 
thread profile camer ’ ® flanks of two adja- 
r) 2 ‘ 
HEEL: The following Gace TAPER «Assent rich De AT BS of 


side of the land. Maun ANGLE cast > : SIDE OR FLANK OF 
HEIGHT OF THREAD: a5 it <a THREAD: The surface 
\ 


ROOT: The bottom 


surface joining the 


Menor Dre 








cent threads. 


In profile, distance be —— a — 
‘ > o ay or ol +] 
I ’ wes er eee — of the thread which 


tween crest and bot- C. 4 
: , dei ces > aE connects the crest 

tom section of thread nie ‘ith th 

measured normal to ~\ omen ee See SOS, 

the axis. eg , ' SHANK: The portion 

HOOK FACE: A con- = rk aoe / of the tap by which 


—? COMCENTeE® ECCENT@c 
cave cutting face of Quins Coens CONCENTMC THREAD Temtao it is held and driven. 


the land. This may be 
varied for different materials and conditions. SPIRAL POINT: An oblique cutting edge ground into the 
lands to provide a shear cutting action on the first few 


INTERRUPTED THREAD: Alternate teeth are removed in 


the thread helix on a tap having an odd number of flutes. 











threads. 
; SQUARE: The squared end of the tap shank. 
LAND: One of the threaded sections between the flutes THREAD 


of a tap : The helical formed tooth of the tap which pro- 


duces the thread in a tapped hole. 
LEAD OF THREAD: The distance a screw thread advances THREAD LEAD ANGLE: The angle made by the helix of 


axially in one turn. the thread at the pitch diameter, with a plane perpendicu 


MAJOR DIAMETER: The largest diameter of the screw lar to the axis. 
or nut on a straight screw thread. THREADS PER INCH: The number of threads in one inch 


of length. 
MINOR DIAMETER: The smallest diameter of the screw . 
or nut on a straight screw thread. THREAD: SINGLE: A thread in which lead is equal to 


pitch. DOUBLE: A thread in which lead is equal to twice 
NECK: The reduced diameter, on some taps, between the the pitch. TRIPLE: A thread in which lead is equal to 
threaded portion and the shank triple the pitch. 


*Cylindrical and Thread Gages * Ground Thread Taps + Internal Micrometers John BATH & C 0.5 Inc. 
22 Mann Street, Worcester, Mass. 


American Machinist * April 20, 1959 CIRCLE 296 READER SERVICE CARD 195 





BONDERITE 





ALUMINUM SIDING TEST 


Regular 1-coat paint finish over 
section of Bonderite treated alumi- 
num siding. Formed after painting. 
Tested in salt spray 1500 hours. 





Aluminum siding made by 
Hastings Aluminum Products, Inc. 
Hastings, Michigan 
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for ALUMINUM 


_ Better paint adhesion... better corrosion control 


In two hundred plants—many of them the leaders in their particular 
fields of aluminum fabrication—Bonderite for aluminum is being 
used today! 

Bonderite makes it possible to take aluminum in the coil, run it 
through a continuous line in which the strip is cleaned, Bonderized, 
roll-coat painted, dried—and then recoiled. 

Because Bonderite gives paint such a secure foothold, it will stand 
severe forming operations (see photo below). With the Bonderite 
corrosion barrier at work, durability of the paint finish is almost 
indefinitely prolonged. 

Bonderite meets and exceeds the requirements of Government 
Specification MIL-C-5541. Bare corrosion resistance is outstanding. 

There’s more than one type of Bonderite for aluminum. Besides 
the paint base, there’s a Bonderite that creates a pleasant green 
coating, for use on architectural products. There’s a Bonderite which 
protects without changing the characteristic color of the aluminum. 
Another Bonderite coats aluminum, steel and zinc—just the thing 
for mixed production. 

There is a Bonderite, in fact, for every form of aluminum pro- 
duction, and for practically every alloy. 

The big news in surface treatment for aluminum today is Bonderite! 
Let a Parker man tell you all about it! 


Here's the 1-2-3 for durability of painted aluminum. These aluminum window and screen frame sections were 
Section of siding shows bare aluminum, (1); Bonderized and painted in the strip and formed after 
Bonderite treated, (2); and roll-coated paint, (3). painting. There isn’t a break in the finish anywhere! 


PARKE Me E Mawes, Deve I, Misigon 


Tel TRinity 5-3377 





BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 
corrosion resistant aids in cold forming rust resistont wear resistant for friction heavy duty maintenance 
paint base of metals surfaces paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. OF. 
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FIELD REPORT... 





ENGINEERS .. PRODUCTION MEN... 


Potter & Johnston Moves to Conn 

lec 
~ehnlcal Bulletin All operations of Potter & Johnston 
sth Pr ‘5 Co, subsidiary of Pratt & Whitney 
and Filomete,« Co, have been moved from Paw- 
= Cont P tucket, RI, to the plant of the par- 
— ‘ ent company in West Hartford, 
Ob abeRGe ><> Conn. Consolidation of the engineer- 
TAT 5 o| ing and manufacturing of both ma 


, - chine tool companies will give added 


'm ty 


facilities and more efficient manu 
facturing techniques to the P&J 
line. New address is Potter & John 
ston Co, Charter Oak Blvd, West 
Hartford 1, Conn 


$13 Million Ford Trucks 
Government has ordered more than 
$13 million worth of Ford trucks to 
be built at assembly plants over the 
nation during the next seven 
months. Contracts call for delivery 
of pickup trucks and 1!2-ton stake 
4 platform units for use by the mili 
or Any , tary in this country and overseas 
RRon About half of the vehicles will be 
assembled at the division’s Norfolk, 
Va, assembly plant; other plants in- 
Free Bulletin or volved are Atlanta, Chicago, Dallas, 
Kansas City, Louisville, Mahwah, 
Surface Measurement NJ; Lorain, Ohio; San Jose, Calif; 
; : ' , St Paul. 
gives all the important material of ASA Standard 
B46.1-1955 on surface roughness, waviness and 
lay, plus helpful supplementary material. It is ar- $5 Million Order to Sylvania 
ranged for easy reading and convenient reference, Signal Corps contract has gone to 
anil tactadies these cactlane: the data systems facility of Sylvania 
Electric Products, Needham, Mass, 


' = , for development and production of 
@ B: ;— > records 
Basic definitions — with profile records of a three MOBI-DIC (mobile digital) 





typical surface. computers 
; Continued on p202 
@ How to designate and measure the character- 





istics of roughness, waviness and lay. 


Arithmetical and r.m.s. average roughness if] 





height. 
ee “ 
How the Profilometer® measures average y 





roughness height. 


Instrument characteristics for roughness 





measurement as specified by the standard, 


and as provided by the Profilometer. 


It’s timely — authoritative — comprehensive. Eight 
pages, illustrated. Write for BULLETIN LTI18. 


Profilometer is a registered trade-mark. 


MCROMETRICAL WANUACTURING COMM a ia 
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{ - LASTS 30 
|. TIMES 
}LONGER 


RECISION 
UT TEETH 





COSTS LESS PER CUT 





MULTIPLY PRODUCTION 


with Blu-Mol high speed steel band saws 


Last 20% longer 
than other high speed steel bands 


After years of development, these new Blu-Mol high 
speed bands have been exhaustively tested in the labo- 
ratory and proved on job after job. For example, on one 
production run cutting M-2 High Speed Steel, 200 bands 
were used. Operating at a rate of 2 square inches/ minute 


World’s broadest, most highly developed 
line of metal cutting saws 


with a blade speed of 160 feet/minute, the average life 
of each band was over 6000 square inches! 

These Blu-Mol high speed bands cost less per cut than 
any other metal cutting blade. 10 times faster or 30 
times longer lasting than carbon steel bands. High tem- 
perature hardness keeps cutting edge hard even under 
most punishing conditions. Designed especially for pro- 
duction cut-off work, these high speed blades are the 


best bands made! 


MILLERS FALLS 
ppeole) Ee 





SINCE 


1868 


MILLERS FALLS COMPANY, Dept. AM-17, Greenfield, Massachusetts 
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"Now, with our Schiess vertical turret lathe 


one 8-hour shift does the work of three 


says Arnold R. Kline, plant manager, O.K. Rubber, Inc., Littleton, Colo. 


]”’ 





Production on sidewall tire molds jumped 300%. Material spoilage was reduced 50 
to 60%. Per unit cost dropped 60%. And we have a better machined end product!” 
That’s the way Arnold Kline wraps up the production story at O.K. Rubber, since 
he installed this Schiess machine. 

He continues: ‘‘We've got the Schiess mill doing everything from boring 114 in. 
holes to turning plates 56 in. in diameter. We thought we'd need a custom-made mill 
to do our kind of work. We don’t think that way any more.” 

“And frankly, we were amazed at the price—30 to 40% lower than we expected!” 

No costly training time was needed. Skilled machinists were checked out on the 
mill in just a few hours. Operators particularly liked the horizontal head, the rapid 
traverse lever, the cross-rail mechanical controls. All contributing to greater 
accuracy ... better finish... less machining time. 

Get to know this and other products of Europe’s largest builder of heavy machine 
tools. Parts and service are as close as Pittsburgh. An American Schiess engineer 
will be happy to help you select the proper tool for your production needs. Write today. 


SC IESS 


Schiess 13EK-150 Vertical Turret Lathe 
turning a 33 in. “Nu-Matic” tire mold side- 
wall plate, made of #12 cast aluminum 


AMERICAN SCHIESS CORPORATION + 1232 Penn Avenue, Pittsburgh 22, Pa, 
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, a 
WALDRICH 


qsieoen ] 


7 ~ ."\ combined planer and milling machine 


No need to risk the inaccuracies that come from 
moving a workpiece weighing up to 100 tons from 
machine to machine for different operations. One 
set-up is all you need with this Waldrich Siegen 
machine. And just think of the tremendous savings 
in set-up time and costs. 

Three milling heads take care of milling, boring 
and thread cutting operations; another head does 
planing and grinding; and there’s a planer side 
head, too. 

The Waldrich patented tool retracting mechanism 
in the planer head raises tool in a straight vertical 
plane after unclamping, repositions tool automati- 


, a 
WALDRICH 


siecen } 


cally, then reclamps. Cross rail is clamped hydrauli- 
cally in exact horizontal position, located by sepa- 
rate electric drive. Built-in optics confirm accurate 
location. 

Rigid, you bet—from top to bottom! Waldrich 
construction features a base plate crossing under 
machine and tying columns and bed into one 
ruggedly rigid unit. And there’s a total of 900 h.p. 
working for you. 

Write for all the specs on this mammoth producer. 
And ask a Waldrich engineer to discuss them in 
detail—in terms of your production needs. 


american waldrich mfg. corp. 


1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA 
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Have you 
~ sent for your 


FREE 
SAMPLE 
FLORCO? 











It is the most effective, practical 
and economical adsorbent for 
industrial and commercial use. 
Approved by Armed Forces 
specifications and Underwriters 
Laboratories, Inc. 














1.—Sprinkle Florco on ? —Sweep it up 


Floor is Safe and Clean 


TRY FLORCO 


FREE 





© riorco ADSORBENT 


! 
| 
| 
J 


loridin Company 
). Box 989, Der 


viaha 


407 


Field Report... 


Boyar-Schultz Diversifies 


Boyar-Schultz Corp, manufacturer 
of special machinery, machine tools, 
and screw machine tools has ac- 
quired for production and distribu- 
tion the Cookie-Matic automatic 
cookie machine formerly manufac- 
tured and sold by the Middleby- 
Marshall Oven Co of Chicago. Ma- 
chine is now being made by B-S in 
its Broadview, Ill, plant and will be 
distributed through a_ subsidiary 
known as the Cookie-Matic Bakery 
Equipment Division of Boyar- 
Schultz. 


Lab to Study Effects of Radiation 
On Various Materials and Fuels 


Laboratory to be built during the 
year at the Connecticut Aircraft 
Nuclear Engine Laboratory at Mid- 
dletown, Conn, is expected to be in 
operation in early 1960. New 
CANEL facility will be built with 
Air Force funds and staffed by a 
Pratt & Whitney Aircraft technical 
team which has been performing 
work similar to that planned in the 
new lab since 1955 at Livermore, 
Calif, where the University of Calif 
operates an Atomic Energy Commis- 
sion facility. 

Included in the new 21,000 sq-ft 
structure will be seven special cells 
in which experiments with materi- 
als which exposed to 
radiation will be conducted by re- 
mote control. Building will also 
house chemistry and metallurgy 
labs, a machine shop, engineering 
and office areas, and special equip- 
ment and facilities 


have been 


Sun Oil Splurging 
Sun Oil Co plans to spend $125 mil- 
lion on capital 
pansion, and exploration this year, 
third highest total in its history. Ex 
penditures include $90 million for 
expansion and 
$35 million for drilling of oil and 
gas wells on both the North and 
South 


improvements, ex- 


modernization and 


American continents 


Permattach Diamond Tool Co 
Acquired by Hitchiner Mfg Co 


Hitchiner, producer of precision in 
vestment castings, has taken ove! 
assets of Permattach, will operate 
it as a subsidiary t was 


originally started to make diamond 


dressing tools, drills, and phono- 
graph needles using a new process 
to attach diamonds to_ holders. 
They’ve recently developed a meth- 
od of orienting diamonds in shanks 
so as to increase tool life and reduce 
maintenance 


Dodge Manufacturing Corp 
Buys Into Australian Firm 


Dodge, Mishawaka, Ind, has ac- 
quired a 40% interest in a new com- 
pany, Fenner Dodge (Australia) 
Pty Ltd, to manufacture V-belts and 
mechanical power transmission 
products in Australia. Manufactur- 
ing will begin this month in a 20,000 
sq-ft factory on an 11l-acre plant site 
on the outskirts of Sydney. First 
products to be turned out will be 
Taper-Lock V-belt sheaves, with 
other Taper-Lock products such as 
couplings and sprockets to follow. 
Torque-Arm speed reduction units 
also will be made there later. Aus- 
tralian company is jointly owned 
with J H Fenner & Co, Ltd, of Hull, 
England, which manufactures 
Dodge-patented products under 
license 


Big Truck Order to Harvester 


Army has ordered 2928 five-ton 
trucks from International Harvester 
Co at a total cost of $29.7 million. 
Tactical vehicles will be six wheel- 
ers with six-wheel drive. They'll be 
turned out at the Fort Wayne, Ind, 
plant. 


(Continued on p205) 


Hes the guy that's always saying . 
else are they going to know you're around if 
you don’t moke a mistake once in a while .. . 
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Improved 


the coolest coolant of them all 


»ved Lusol, an oil-free, trans- 
water soluble solution, has 


»\ y capac- titl perat cel 

nt regardless te it. AS one Said feel as if 
— vere in a new plant-no smei 0 ANDERSON 
‘ OIL and CHEMICAL COMPANY, INC 


BOX 305, PORTLAND, CONNECTICUT 


é DISTRIBUTORS AND WAREHOUSE STOCKS 
— - COAST TO COAST 
nvestigating NOW 


uur 16-page illustrated 


1undreds 


describing Lusol 
means cleaner tal 
nd a cleaner plant. It elimi 


BETTER PRODUCTS FOR BETTER METALWORKING 





COINING 
7 EMBOSSING 


HAMBE HSBURC 
FORMING DROP 


The new Chambersburg Forming 
Drop meets the demand for an 
accurate, high production hammer 





for coining, embossing, forming 
and cold striking. The impact 
blow, which minimizes springback, 
can be precisely adjusted to suit 
particular job requirements. 
Electric controls permit the use 

of versatile feed devices increasing 
operator safety and efficiency. 


A Chambersburg representative 
will be glad to show you a film 
depicting this new production 

method. Phone or write for 


further details. 


CHAMBERSBURG ENGINEERING COMPANY 
CHAMBERSBURG, PA. 





CHAMBERSBURG 


a) 
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Field Report... 


apes TIME! (:\) COSTS! 


Company has received a $2.4 million 


order for expansion of the Aijr 
Force TM-76B Mace missile pro- 
gram. The surface-to-surface tactical 


weapon, currently being test flown, 


uses an inertial guidance system 
that is completely self-contained and / 
invulnerable to enemy jamming. b 


Martin’s shift from production of 
military aircraft to missiles and 
electronic systems is well advanced. 
Last year company’s sales were 59% No. 20 Manual- 
in the field of missiles and elec = -* Operated Model 
tronics and 41% in manned aircraft; 
72% of the 1958 year-end backlog 
was in the new field, 28% in manned 
aircraft. New missile plants have 
been built and staffed at Denver, 
Colo, and Orlando, Fla, during the 
past three years, and facilities of the 
Baltimore plant have been com- 
pletely modernized. Total employ- 
ment at all Martin divisions at the 
end of 1958 was 33,050 as against 
27,269 a year earlier 


Nice Ball Bearing Burgeons 


Company has started its fourth ma- 
jor expansion since WW II with 
construction on a 30-acre site in 
Montgomery County, Penna. Com- 
pletion is scheduled for next Oct 
Initial 40,000 sq ft which the new 
plant will provide will serve pri- 
marily as a facility for manufacture 
of screw machine components. Fu 
ture plans call for a plant of 275,000 
sq ft 
(Continued on p 208) 
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Abrasive Cutting Machines-manuat or power. 
OPERATED MODELS FOR WET, DRY OR ANY-ANGLE CUTTING! 


Send for complete 
~~catalog and name 
of nearest distributor 


~ " : 
Quy, BEAVER PIPE TOOLS, INC. 
DANA AVE. 


WARREN, OHIO 


Ready, Gus?” 
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| MAGNESIUM 


NEW BOEING 707 is first JET to fly in commercial service in the U.S. Extensive use is made of magnesium tooling plate in building the 707. 


LIGHTER, FLATTER 
MAGNESIUM TOOLING PLATE 


helps build new jet airliner 


The use of magnesium tooling plate increases rapidly 
as more and more plants discover its important bene- 
fits. Weight savings, precision flatness, fast machining 
and dimensional stability are reasons for its use in 
many applications. Take Boeing, for example... 


CIRCLE 307 READER SERVICE CARD 


Magnesium tooling plate and extruded 
channels are in widespread use at 
Boeing’s Renton, Washington, plant 
where the new 707 jet airliner is manu- 
factured. Welded magnesium plate and 
channel are used as parts for an over- 
hanging wing jig (see photo). Because 
of magnesium’s lightness, such locators 
can be long and yet be rigid. Further- 


more this lightness results in a_ less 
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severe load on the basic structure per- 
mitting it also to be lighter and less ex- 
pensive. Other magnesium jigs which 
can be positioned and put in place by 
hand can easily be positioned without 
mechanical equipment. If made of 
steel, a sizable working party or a crane 
would be needed each time they were 
moved. 


, 


The top of a 20’ x 20’ master template 


MACHINING TIME CUT TO SHREDS 

Drilling, milling, reaming, sawing and other 
machining operations can he performed on 
magnesium with surprising economy. Mag- 
nesium machines faster and easier, reducing 
production time and tool wear to a minimum. 


table at Boeing was constructed of two 
14” 


was 


magnesium plate. 
the 


thicknesses of 
No machining 


plates, 


required on 


permitting a substantial cost 


Savings over a master tem- 
plate table made of steel plate, which 
The 


stability of magnesium has maintained 


previous 
required considerable machining. 


the necessary tolerances during use. A 


large 707 door locating jig also made 


of magnesium tooling plate can be 


MAGNESIUM PLATE RESISTS BURNING 

An acetylene torch fails to sustain ignition of 
magnesium tooling plote, even after pro- 
longed contact. Reason: Heat is conducted 
rapidly away from point of application. Hun- 
dreds of metalworking plants work with mag- 
nesium tooling plate every day, yet the inci- 
dence of fires attributed to magnesium is 
very smoll. 


handled by two men, and can be easily 
stored when not in The stability 
of welded magnesium structures in this 
and other applications is invaluable 
for large assembly jigs. 


use. 


d 
~ 


stability and 


tooling plate 


flatness, 
magnesium 


The lightness, 
stiffness of 
have likewise greatly increased its use 


as a base plate for plaster forms. 


There are other advantages that make 
lightweight magnesium desirable as tool- 
ing plate material: Manually positioned 
welding jigs are easier to handle, weld 
spatter stick, high heat con 
ductivity prevents warping from local 


doesn't 


heating, and nonmagnetic magnesium 
used for spot welding jigs causes no 
interference. Wherever magnesium 


used, it means less 


trucks and 


tooling plate ts 
frequent use of lift other 


power handling equipment. 
7 * * 


NEW MAGNESIUM TOOLING PLATE 
MANUAL. This handy, fact-filled refer- 
ence book covers shop working char- 
acteristics, properties, design, etc., for 
magnesium tooling plate and tubing. 
For your copy, centact any Dow sales 
office or write to Magnesium Sales, THE 
DOW CHEMICAL COMPANY, Midland, Michi- 
gan, Department 1330F4- 20. 


LONG SUIT: WELD STRENGTH 


Magnesium tooling plate is easily joined by 
inert gas arc welding. High strength welds and 
joint efficiencies up to 95% are common. Any 
joint commonly welded with steel can be 
welded with magnesium, allowing exceptional 
versatility for ‘ooling jobs. Magnesium can 
also be joined by common methods of me- 
chanical fastening. 


THE DOW CHEMICAL COMPANY : MIDLAND, MICHIGAN 
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AUTOMATIC 
CHUCKING 
MACHINE 


The outstanding edvantage of 

this machine is ability te han- 

dle operations on one, fwe or 

three ends of a piece simul- 

taneously or in sequence, with- 

out changing set-up or rehandling. \t is the only standard machine 
that will do this. 


“1-2-3” means ability t@ handle work requiring machining 
operations on one, two of @hree ends simultaneously or in 
seqQuence—a method exclusive with 

Goss & Deleeuw and offered on this 


machine. 


For complete details ask for illustrated 
bulletin. Send samples of your work for 


time and cost estimates 
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Field Report... 


Martin’s 5-lb Atomic Generator 
Wins Miniaturization Award 


Nuclear Division of the Martin Co, 
Baltimore, has been named winner 
of the 1958 Miniaturization Award 
for development of the SNAP-III, a 
5-lb atomic generator that will pro- 
duce electricity during its lifetime 
equal to that furnished by nickel- 
cadmium batteries weighing 300 
times as much. Award, established 
in 1957, and sponsored by Miniature 
Precision Bearings, Inc, of Keene, 
NH, was presented by Horace D Gil- 
bert, chairman of the Awards Com- 
mittee and president of MPB 
Committee, made up of represent- 
atives from government, the armed 
forces, education, and industry, also 
presented certificates of excellence 
in miniaturization to V K Zwory- 
kin, Rockefeller Institute, New 
York; Elgin Micronics, Division of 
Elgin National Watch Co, Elgin, III; 
Robert W Yancey, Electronics Divi- 
sion, Research Dept, Naval Ord 
nance Laboratories, Corona, Calif; 
Peter J Pijoan and John Buckley, 
Westinghouse Electric Corp, Au 
Arm Division, Baltimore, Md; Sono- 
tone Corp, Elmsford, NY; Patek 
Philippe & Co, Advanced Research 
Division, Geneva, Switzerland; 
Keith O Johnson, Stanford Univer- 
sity, Calif; Heald Machine Co, 
Worcester, Mass; Servomechanisms, 
Inc, Applied Research Laboratory 
Goleta, Calif; Diamond Ordnance 
Fuze Laboratories, Washington, DC 
Continued on p 210) 


This one is marked $22,379.50 


American Machinist + April 20, 1959 





When you buy Motor Starters —— 


YOU PAY FOR OVERLOAD PROTECTION 


1-PIECE CONSTRUCTION 


Heat-responsive element 
(solder pot) provides ac- 
curate response to over- 
load, yet prevents nui- 
sance tripping. 


Heat-producing element 
is an integral part of 
overload unit. It's per- 
manently joined to sol- 
der pot, can’t become 
misaligned. 


Only ONE-PIECE Overload Relays can give 100% 
Protection Only with ONE-PIECE construction 
can you know you've installed the heater correct- 
ly. Only with ONE-PIECE construction can you 
know the heater is exactly centered, or properly 
positioned, so that it performs according to its 
rating. Only with ONE-PIECE construction can 
you know your starters will not operate without 
the thermal units properly installed. Only with 
ONE-PIECE construction can you know your 
motors have full protection. 
oa , 


piece construction is accomplished and how easy it is 
to mismatch separate heaters and solder pots— 2 an en- 
durance tester to prove that overload units can be reset 
repeatedly without damage while the solder is liquid 
— 3 a tripping time tester to compare various types of 
melting alloy units and to prove that tripping time won't 
change after repeated operation. 


Only Square D has ONE-PIECE Construction 
ONE-PIECE construction eliminates any possi- 
bility of heater misalignment. Square D melting 
alloy thermal overload relays can be installed 
only one way. They are tamper-proof. They are 
factory-assembled, are individually calibrated 
and tested. Repeated tripping will not affect 
their accuracy. 


Insist on Square D starters with 
melting alloy thermal overlocd relays 


Individual factory inspection of every Square D melting 
alloy thermal overload relay means performance you 
can trust. Each unit is calibrated and thoroughly tested 
to make sure it will perform according to its rating. 


Wile for Bulletin SM-275 for the complete story on Square D starters with ONE-PIECE thermal 
overload relays. Address Square D Company, 4041 N. Richards St., Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 
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@ FURNISHED COMPLETE 


@ CUSTOM CUT FROM 
YOUR BLANKS 


@ HEAT-TREATED, CASE OR 
FLAME-HARDENED 


SIMONDS GEAR produces a 
complete line of industrial cut 
gears in a full range of sizes 
from cast or forged steel, gray 
iron, bronze, Meehanite, raw- 
hide or bakelite Also heat- 
treated, case or flame-hardened 
carbon or alloy steel. Or, you 
may have your own gear blanks 
custom cut to your order. Same 


quality ... Same prompt service, 


Send Us youl requirements for 


quotation 


{LSO stock car- 
rying distributors 
of Ramsey Silk 
Chain Drives / 
Couplings; and 
industrial V-belt 


Ae 
SPUR GEARS + 


BEVEL GEARS + MITRE GEARS 
WORMS + WORM GEARS 
RACKS 
PINIONS 


SIMONDS 


GEAR & MFG. CO. 


LIBERTY at 25TH PITTSBURGH 22, PA 
Quality Gears ror Over 65 Years 
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Field Report... 


Convair Designing Airframe 
For Nuclear Powered Bomber 


Air Force has designated Convair 
Division of General Dynamics Corp 
as designer of the airframe for a 
nuclear Nuclear 
iircraft program has been mainly 


powered bomber 


concentrating on development of a 
propulsion system, rather than the 
aircraft body itself. Nuclear Propul- 
sion Division of General Electric has 
the contract for this; Convair will 
work with GE in the airframe de- 


ign work 


Burroughs Buzzing 


A $2.6 million contract for teletype- 
writer type equipment is being han- 
dled by Burroughs. Order calls for 
1900 teletype units to be built at the 
Detroit plant 


LFM Manufacturing Co 
Completes Big Expansion 


LFM, a Rockwell subsidiary, has put 
the finishing touches to its $3 mil- 
lion, two-year program of rebuilding 
all prior facilities, plus a 50% ex 
pansion of area. The Atchison, Kan, 
facility, reported to be the largest 
foundry under one 
ship 3000 tons per 


electric steel 
oof, can now 
month. Equipment includes the big- 
gest type of electric furnace used by 
teel foundri« a mechanized sling- 
er mold department; pneumatic core 
sand transport system; and pneu- 

ore sand reclamation system 


Continued on p 212 


U) 
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d rl Cre 


SS STS LZ, BISHOP 


I've been trying for years to get the shop on 
@ paying basis—but | keep running out of 


money! 


tai 
JDER 


Roll Forming 


Equipment-—product 
dependability—integrity of 
manufacture—engineering 
for specific production 
needs have all contributed 
to establish Yoder equip- 
ment as the industry stand- 
ard of excellence. Since 1909 
Yoder-built machinery, in- 
cluding Pipe and Tube Mills, 
Roll FormingEquipmentand 
Rotary Slitters, have earned 
world-wide customer satis- 
faction and recognition. 


Profit from Yoder's years 
of engineering and service 
experience. Send today for 
the illustrated Yoder Roll 
Forming Equipment Book. 


THE YODER COMPANY 


5519 Walworth Ave., Cleveland 2, Ohio 


COLD ROLL FORMING 
MACHINES 


ROTARY SLITTING LINES 
PIPE AND TUBE MILLS 


ferrous or non-ferrous 
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Quality of GRAMIX precision parts 


insured by 
metallurgical control 


in the laboratory 


proven by performance 








Photomicrograph of a section of an 
inferior powder metallurgy part that has 
been improperly sintered. Structure is 
composed of cementite and ferrite. 


on the job! 





Photomicrograph of an internally sound 
GRAMIX part shows the fine grain structure 
of tough, shock-resistant pearlite. 


burized and only remnants of pearlite remain. This 


To assure the dependable performance of GRAMIX 
entirely to the lack of adequate 


powder metallurgy parts in actual operation, the 
United States Graphite Company combines exacting 


condition is due 


sintering control! 


laboratory tests and rigid production controls to 
insure the quality of every GRAMIX part. Through 
the use of the metallograph, for example, GRAMIX 
engineers can check the internal structure of a part. 
A comparison of the photomicrographs shown 
above readily shows the sound under-the-surface 
quality of aGRAMIX part as opposed to the poor 
internal composition of an improperly sintered 
part. In the photomicrograph at the top, notice the 


cementite between the ferrite grain boundaries. 


This cementite will tend to break up and rupture 


under shock. The surface of the material is decar- 


The photomicrograph of the GRAMIX part at the 
bottom shows a fine grain pearlite structure that's 
tough, strong and wear resisting. Absolute sinter- 
ing control along with precise metallurgical con- 
trolin the laboratory is utilized by The United States 
assure quality 


Graphite Company to positively 


GRAMIX parts. 


Ant 
Hef 


Write today for these helpful engineering manuals. Engineering Bulletin No. 18 covers 
design and metallurgical requirements and alloy selection of GRAMIX bearings. 
No. 19 contains facts about GRAMIX Machine Parts and No. 21 contains general 
information on GRAMIX products from Powder Metallurgy. Get your copies now. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION THE WICKES CORPORATION, SAGINAW 23, MICHIGAN 
GRAPHITAR” carson-crapnite © GRAMIX” powoeR meTALLuRcY © MEXICAN” crapnite propucts © USG” srusnes 
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Field Report .. . 


Norfolk & Western Ry Starting 
$9 Million Car-Building Program 


Construction will start this year on 
1000 seventy-ton hopper cars; proj- 
ect will be added to the present 
1500-car program now underway at 
the Roanoke, Va, shops. Company’s 
schedule for 1960 and 1961 calls for 
acquisition of at least 2500 freight 
cars in each of those years. In addi- 
tion, N&W will complete its $88 mil 
lion dieselization program by end of 
this year. 


Buick Upping Opel Imports 


Monthly imports of Opel sedans and 
station wagons to the US have been 
increased subtsantially again. Buick 
is currently importing them at a 
rate in excess of 3000 cars a month, 
says more could be sold here if they 
were available from the German 
plant. Car is made by Adam Opel 
A G, a General Motors subsidiary 
at Russelsheim in the Western Zone. 


$20 Million Missile Contract 
Goes to Western Electric 
NOW Order for continued production of 
9 in addition to all the other advantages of Lempco the Nike-Hercules has been received 
Ball Bearing Die Sets, we’ve developed new special alloy ned = ratatgea pA builds a a. 
. iil : ? i a ronic orains oO 1€ missle a its 
ALUMINUM ball bearing retainers. 50% longer life than plants in Winston-Salem, Greens- 
brass retainers and 50% less weight. The BEST has been boro, and Burlington, NC. Actual 
sd “NMED? RY : — : ss construction of the 5-ton weapon is 
made even BET TER! No other die sets known could equal subcontracted to Douglas Aircraft’s 
our ball bearing die sets with BRASS retainers, now we've Charlotte plant. 
I 
added ALUMINUM for phe- (Continued on p 214) 


nomenal long life, millions of 





strokes, with a very minimum 
of maintenance and care. 


If you’re not already using 
Lempco Ball Bearing Die 
Sets, better write us today for 
Catalog and Price Lists. 


\ Jt 
nal iit. 


peoFoRO = 











WHERE QUALITY CONTROLS rele ener 
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PUNCH LIFE INCREASED 
FROM 2,000 to 25,000 
HOLES IN STEEL PLATE 


These punches (11/16) were used to 
punch 25000 holes in 14", 1020 cold rolled 
steel plate. Without MOLYKOTE Lubricants 
@ moximum life of only 2000 holes could 
be obtained. 


A West Coast manufacturer was ex- 
periencing low punch life with the best 
conventional lubricants. Their multiple 
punching operation consisted of cold 
shearing 50 holes simultaneously in a 
single steel plate. A maximum life of 
2,000 holes per punch was obtained with 
ordinary lubricants. 

Then, MOLYKOTE Type G was ap- 
plied to the punch occasionally. The 
result: punch life was increased from 
2,000 to 25,000 holes which afforded 
substantial savings. 

When writing, refer to Item 508 





MOLYKOTE’ 


LUBRICANT 
metaiworking 


WOW 


MOLYKOTE CANNOT BE SQUEEZED OUT RE- 
GARDLESS OF PRESSURES; EXCELS AS COLD- 
FORMING LUBRICANT IN METALWORKING 


Distortion, Stick-Slip and Fretting Eliminated @ Mounting Loads 
Reduced @ Chatter and Noise Avoided @ Allows Easier Disassembly 


In metal forming the most difficult 
problem to overcome is scuffing from 
metal pickup on the dies. Direct contact 
of bare surfaces of a piece undergoing 
formation with the die often results in 
galling, scuffing, etc. If the surfaces can 
be separated by a lubricant of sufficient 
film strength, metal pickup does not 
occur. 

Before new dies are used, burnish 
them with MOLYKOTE Type Z. If the 
lubricant you are now using does not 
have sufficient film strength and galling 
does occur, use MOLYKOTE on your 
dies. 


The automobile industry which forms 
and fabricates vast tonnages of various 
metals, uses MOLYKOTE Type Z 
extensively. 


When writing, refer to Item 505 





Applying MOLYKOTE Lubricant to feed 
stock at the Bassick Company, Bridgeport, 
Conn., in a forming operation. 

















“A LITTLE BOTTLE 
FOR A BIG JOB” 
@ For Extending 
Die Life. 
7 @ For Preventing 
3 Metal Pickup. 
8 


Try it... Order a 
10 ounce container 
of MOLYKOTE 
Type Z TODAY! 




















MOLYKOTE® 


DAMAGE DUE TO IMPROPER MACHINERY “WEAR-IN” 
CAN BE ELIMINATED WITH NEW COMPOUND 


Wear-in damage is often serious 
enough to require costly reconditioning 
of new equipment and if the damage is 
not repaired, it will interfere with and 
reduce the useful service life of expen- 
sive machinery. During this critical wear- 
in period, damage due to galling, scor- 
ing, tearing, scratching, excessive abras- 
ion and seizing is an inherent hazard. 
MOLYKOTE WEAR-IN COMPOUND 
is the most effective lubricant yet de- 
veloped to combat this damage. 

In seven different ways, MOLYKOTE 
WEAR-IN COMPOUND soves you time 
and money: 

1. Shortens ‘‘wear-in” 
use of abrasives. 

2. Reduces galling, seizing and exces- 
sive wear during the critical ‘’wear- 
in” period in new or rebuilt machin- 
ery and after the installation of re- 
replacement parts. 

Offers the best safeguard against 
costly reconditioning work and ship- 
ping delays due to the “‘breaking-in” 
of new machinery. 

Eliminates ‘‘stick-slip’’ behavior and 
resists galling and seizing at bearing 


period without 





pressures far beyond the yield point 
of any metal. 

Specifically designed for “‘wear-in” 
use. MoS. particles make intimate 
contact with bearing surfaces. Will 
not scrape off. 

Need not be burnished into surface. 
Brush or wipe on a thin coating. 
Inexpensive .. . a little goes a long 
way. 

When writing, refer to Item 506 


Address your letter to The Alpha- 
Molykote Corp., 65 Harvard Ave., 
Stamford, Conn. 

Phone: Flreside 8-3724. 


THE ALPHA-MOLYKOTE CORP. 
| Stamford, Connecticut 
Please send me details on 

Item 505 [] 

l trem 506 [] 

| Name 

| Company 
Address . 
City 

| State . 





BREAKING LUBRICATION BARRIERS 





LUBRICANTS 
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Checking 
Surface 
flatness 

down to%o 


of a band? 
(.000001-inch) 


You can do it Unretouched photo of VK Optical 


Fiat, the “A" section Micro-Koted; 


easily with the the “B” section untreated. 
VAN KEUREN MICRO-KOTED* OPTICAL FLAT 


Elimination of the fuzzy edges of the interference bands gives 
you greater precision and readability...and faster checking, too, 
because you get the pattern quicker. There’s stronger contrast, a 
brighter field. The narrow band, very black and sharp-edged, has a 
width corresponding to a height difference of about .000001”. 


Having several times the effectiveness of ordinary flats, you 
might think that VK Micro-Koted Optical Flats are expensive — but 
that’s where you'd be wrong. They cost only 10°, to 15°; more than 
uncoated flats. They do not require special handling; they have amaz- 
ingly long life. One user checked more than 10,000 pieces of per- 
manent magnetic material (carbon seals and Alnico seals) without 
any appreciable wear. Speaking of VK Micro-Koted Flats, one man 
said, “It makes a hell of a difference! We wouldn't buy a flat unless it 
was Micro-Koted!"" That's the kind of compliment that makes us 


do our best! 
Originated by Van Keuren in 1957, these Micro-Koted flats are 
perfect for checking bronze, brass and other metals used for magnetic 


seals, and for checking other critical parts, for surface flatness. 


Write today for de scriptive le aflet, “Micro-Koted Flats”. 





** VK Micro-Koted Optical Flats are treated on 
one side with a transparent layer of hard metal. 


tHE Wate N@wrly_co. 


Since 102 
173 Waltham Street, Watertown 72, Mass. 


PRECISION MEASURING TOOLS 
.+. rated the world’s most accurate 


Plug Gages - Measuring Wires - Optical Flats and Light Wave 
Equipment - Gage Blocks - Precision Lapping Service and Parts 
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Field Report . . 


Industry Notes from the South . . . 


Vulcan Metal Products, Inc, will put 
up a new $300,000 manufacturing 
plant in Birmingham. Company 
processed more than 36 million line- 
al feet of aluminum shapes last 
year Among its’ products are 
screens, doors, storm sash and porch 
enclosures . Georgia Power Co, 
Atlanta, is beginning operations in 
its new $4 million general repair 
shop and construction headquarters. 
More than 300 workers will be based 
at the new quarters located just out- 
side the downtown district . Dan- 
iel Radiator Manufacturing Co is 
building a plant in Atlanta to pro- 
duce auto radiators .. . Perfection 
Metals Co has begun fabrication at 
Lilburn, Ga .. . Aluminum Ladder 
Co, Worthington, Penna, is relocat- 
ing its entire operation in Florence, 
oa Cincinnati Sheet Metal Co’s 
Nashville branch is moving into a 
new 52,000 sq-ft building, more than 
double the size of its former quar- 
ters .. . Southern Transformer Co, 
a new Tenn firm, plans to occupy a 
$140,000 building to be constructed 
in Huntingdon, Tenn. Company will 
build and repair electric trans- 
formers 


Live Longer at Allis-Chalmers 


New low accident frequency rate 
of 4.0 showed up at A-C in 1958, a 
reduction from 6.2 in 1957. Com- 
pany-wide severity rate of 289 stood 
up splendidly against the 513 mark 
chalked for 1957. At West Allis, com- 
pany’s largest works, reduction last 
year was 37'2% lower than the 6.4 
frequency record of 1957. This 
meant that 106 employees lost work 
through plant mishaps compared 
with 201 the year before. Company 
keynotes its yearly campaigns with 
slogans, “Knowing’s Not Enough,” 
“Use Your Know-How”; plugs sep- 
arate safety rules each month with 
folders containing case histories of 
accidents taken from company files. 


GE’s Lynn, Mass, Works .. . 


has a $4 million Air Materiel 
Command contract assigned to its 
Small Aircraft Engine Dept for im- 
provement of the T-58 engine. Also 
at Lynn, the Medium Steam Tur- 
bine, Generator, and Gear Dept 
plans to build a $600,000 steam tur- 
bine balance test facility 
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4-Year Expansion Started 
By Acme Stee! Co 


Estimated cost of $40-$45 million ex- 
pansion and improvement is on the 
books at Acme. Modernization of 
No. 2 hot strip mill at Riverdale, Il, 
will be started this year and plans 
call for hiking steelmaking capacity 
there by next year that would up in- 
got capacity from 450,000 to 675,000 
tons annually. Company completed 
a 5-year program of expansion and 
diversification last year which re- 
quired a capital outlay of $50 
million. 


Ingalls Shipbuilding Corp . . . 


... Pascagoula, Miss, has started 
work on the third of five C3 general 
cargo vessels for Lykes Bros Steam- 
ship Co. Ships, scheduled for deliv- 
ery during 1960, are part of a half- 
billion-dollar fleet replacement pro- 
gram initiated by Lykes last year 
Replacement will mean construction 
of 53 vessels over the next 14 years. 


Shell Chemical Installing 
Radiation Unit 


Newly developed radiation unit 
called Hotrodder Model U has been 
purchased by Shell Chemical Corp 
from Nuclear Systems, a division of 
Budd Co. Shell is installing the 26,- 
000-lb unit at its synthetic rubber 
research center at Torrance, Calif. 
Gamma rays from the cobalt 60 
source will be used to start and 
modify chemical reactions in a 
search for improvements in rubber 
and plastics. 
(Continued on p 217) 


I'm making an oval gage for my egg-shaped 
holes.”’ 
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IMPROVE YOUR PROFIT 
PICTURE WITH 


GUILLOTINE BEAM PUNCH 


Punches flanges and webs of 
beams. Full capacity loading and 
punching across face of ram. 150, 
200 and 350 ton models. 


NO. 7 DETAIL FLANGE 
PUNCH 


100-ton punch, flange-punches I- 
beams in only 2 passes instead of 
4—eliminates the end-for-end 
turning of beams. Punches 1%” 


hole through |” mild steel 


GUILLOTINE BAR SHEAR 

For production or short run shear- 
ing of rounds, squares, angles and 
bars without cl anging tools 43 to 


300 ton capacities. 


BEATTY 
EQUIPMENT 


When “CUT COSTS” is the 
order of the day, look to Beatty 
heavy metal-working equip- 
ment to brighten your profit 
picture. Punching, slotting, 
bending, flanging, forming, 
shearing — whatever your 


metal-working job, Beatty ma- 
chines are engineered to give 
you fast, accurate production. 


But you will never know the 
costs you can sate — the man- 
power you can save until you 
put a Beatty machine to work 
in your shop. For either 24- 
hour-a-day operation or inter- 
mittent use, they’re bears for 
work — require a minimum of 
maintenance, reduce downtime 
— cut costs on any metal-work- 
ing job. 

When “CUT COSTS” is the 
order of the day, tool up with 
Beatty equipment, for efficient, 
low-cost metal fabricating. 


Write For Free 
Literature 


PUNCHES e PRESSES 
SHEARS 


BEATTY 


MACHINE & MFG. CO. 


94g 150th St., Hammond, Indiana 
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NO “STICTION”* 


Sensitive Response to any Pressure 


RIVETT 


SQUAREMASTER 


"100” CYLINDERS Unfailing POWER 
for MILLIONS of cycles! 





Here’s sure power for unfailing cylinder op- 
eration. SQUAREMASTER 100’s are the 
world’s finest constructed cylinders—perform 
with 100% efficiency! 200 P.S.1. air to 500 


POWER-PACKED FEATURES PROTECTED 


BY POWER-GUARD CONSTRUCTION 


P.S.1. oil. Available in 7 mountings with 
standard dimensions, in 10 bore diameters, 1. Piston rod. Ground ond polished olloy 
internal and external threading. Special steel. Hard chrome-plated. 2. Piston rod bear- 
models and cover combinations. Priced ing. Replaceable cartridge-type. 3. Piston 
competitively; prompt delivery; meet all packing odjvets ovtomoticaty. V-block pack- 
1.1.C. requirements ing minimizes friction. 4. Correctly stressed 
tie rods. 5. Cushion bushings. Bronze, floating 


RIVETT, INCORPORATED type. 6. Ports rotated to any 90° position. 


Dept. AM-4, Brighton 35, Boston, Mass. 7. Steel covers. Take minimum mounting space. 


"Initial High Coefficient of Static Friction 











Send for 
a furnishes a tomplete power package 
of of 
SQUAREMASTER AIR AND HYDRAULIC VALVES, CYLINDERS, POWER UNITS 
efficiency 
stated in these 
20 pages. Write today. 
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Field Report . . . 


Tooling Production Specialists 


New Venture Designs has been 
formed in Brampton, Ontario, to 
provide a complete tooling and pro- 
duction service. Company is quali- 
fied to specialize in tool design, plan- 
ning, and other allied production 
fields, ranging from jig and fixture 
and cutting tool design to special 
purpose machine design 


Commonwealth Plastics Corp . . . 


. has formed a subsidiary, US 
Dielectric Products, Inc, that'll de 
sign prototypes and turn out plastic 
products for antenna, electronic, and 
aircraft use at Leominster, Mass 


Sprague Electric Co... 


North Adams, Mass, has 
bought the magnetic compound and 
filter product lines of the Hycor Di- 
vision of International Resistance 
Co, Philadelphia 


Air-Formed Products Corp .. . . 


... has been formed at Nashua, NH, 
for design, manufacture, and sale 
of equipment and services to the 
plastic blow molding industry 


National Research Corp .. . 


Cambridge, Mass, has set up a 
Metals Division to market high 
purity tantalum and its alloys and 
other rare metals and_ related 


chemicals 

















| may be home a little oily tonight, dear.” 
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CHICAGO PRESS BRAKES 


unexcelled for sheet metal 
accuracy and plate work 


Model 410D, 90-Ton 
Cuicaco Mechanical 
Press Brake. 

Other standard sizes 
from 11 to 450 ton 
capacities. 


Model 600H10, 
600-Ton Cuicaco 
Hydraulic Press 
Brake. Other 
standard sizes from 
300 to 2000 ton 
capacities. 


Complete details or recommendations 
on any press brake work upon request 


8439 


pres Brake Dies EHICAGD) DREIS & KRUMP 


Straight-Side-Type Presses } 
Mand and Power Bending Brakes MANUFACTURING CO. 
Special Forming Machines 7434 S. Loomis Bivd., Chicago 36, Illinois 
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offers you increased 


Made in Switz 


i XNolei ts :9:\eb 4 | | setae 
VERSATILITY 
PRODUCTIVITY 


Automatic positioning can be changed instantly 

to manual operation 

Projected optical setting — direct reading to .00005” 

for linear motions and 1 sec. of arc for built-in rotary table 
Linear optics provided with adjustable zero reference 
Simplified controls functionally arranged for 

greater operating speed and efficiency 

3” diameter boring spindle 

Increased capacity: table size 3934” x 32”: 295%” cross travel: 
2354” longitudinal travel; 2554” vertical travel 

Hydraulic feeds and infinitely variable spindle speeds 

Rear support optional 


MBI has engineers available for consultation, guar- 
antees service by factory trained staff, and stocks 
spare parts in New York.—Join the long list of lead- 
ing aircraft and manufacturing plants throughout 
the United States which are using the horizontal 
optical jig borer 


Demonstrations upon request at our conveniently 


located demonstration centers. 


M. B. I. export & IMPORT LTD. 


A DIVISION OF MACHINERY BUILDERS, INC 
475 Grand Concourse, Bronx 51, N. Y. 


“Over 25 years’ experience in designing and building machinery.” 
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Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


MACHINES AND ATTACHMENTS 


AUTOMATIC TRACING LATHE 
Jones & Lamson Machine Co, Spring- 
d, Vt. 8-page brochure provides informa- 
mn on Model 30 Auto-Tracer. Describes 
sutomatic tracing cycles, variable compo- 
nents available, design features and speci- 
fications. Controls for quick setup and op- 


ation are explained 


COMPOUND FOR SCHAUBLIN 
LATHES—Carl Hirschmann Co, ) 
ive, Manhasset, NY. Bulletin con- 
illustrated information on newly de- 
compound for the SV-70 lathe. Gives 
| specifications of screw or lever op- 
ted carriages featuring micrometer spin- 
s with fully protected ground and lapped 
eadscrews supported at both ends, or as a 
ever-operated carriage with stop screws 
th slides and true center line applica- 
of power 
SCHAUER SPEED LATHES 
Schauer Manufacturing Corp, 450¢ 
Ave, Cincinnati 42, Ohio. 16-page 
g 580 describes and illustrates com- 
» line for polishing, lapping, deburring, 
er secondary finishing work on met- 
d plastic parts. Covers bench and 
inits incorporating fixed or variable 
motors, with collet, chuck, and vac- 


holding fixtures 


4 MOLDING MACHINES Hydrauli 
Presa Mfg Co, Mount Gilead, Ohio 
6-page bulletin 5830-A gives details on line 
f machinery for molding plastics. Includes 
tion models (both conventional and 
vlasticizing compression, transfer and 
nforced plastics molding presses; and 

ul machines. Pictures different types, 
hows machines doing on-the-job mold- 
Complete specifications for al] stand- 


ts included 


o WIRE DRAWING MACHINE—R S 
Watkine & Sons, Glen Rd, Sandy 
Hook, Conn. 4-page illustrated bulletin gives 
nformation on a four-roll tandem unit with 
r , silent drive, fabricated 


tem 


| won't be long—just a ‘ive-minute lecture on 

how rough things were in the old days before 
automation. A short talk on the value of per 
severance and a few moments of hemming and 
hawing ... then he'll give me the afternoon 
of 


American Machinist - April 20, 1959 





& INDEXING MACHINE CHASSIS 

Swanson-Erie Corp, 814 E sth St P 
Brie, Per &-page illustrated brochure ex- \ [ 3 
plains advantages of turret type chases 


(Series B and C) for special purpose proc- 


mbly machines Points ur 
, gives dimensional spec- : 
ational data, and shows : ‘ . 


es of how they are used f 


nee Sen ents ©: Slee St ee (1% capacity) 


operations 


AUTOMATK ASSEMBLY MA- 
CHINES—Ferguson Machine Cor 
$18 Maplewood Industrial Court, St Louis 
>, Mo. 10- bulletin 601 illustrates and 25% MORE 
discusses met i f tooling machines with 0 POWERFUL! 
slow cyclic rate ‘ yroduce multiple as- 
semblies simultaneously, and the design of 63 INCHES 
equipment which can, with minor change s/, 
be adapted for production of different but 4 SHORTER! 
basically similar items. Provides informa 
tive data on combining manual and aut POUNDS 
matic methods as an interim step toward LIGHTER ! 
ill automation; integration of parts manu- 
and assembly on a single machine 


f standard machine bases and fix 


POWER PRESSES-—-Famco Machine 
Sheridan Rd, Kenosha, W 

new line incorporating 

itch and brake. Bench 
ed; specifications t 


TOOLS AND ACCESSORIES 


SOLID CARBIDE TOOLS Atra 
Newington 11, Conr 148-page 
159 contains engineering data and 


standard-stock solid carbide { -— . 


tools and burs, speed and feed charts, ma- 


chintan vermmentnaienn Sor oft tests, cnt for faster run-down and easier 
VO Keniworen, NI. S2-page catalog 380 handling in the tight spots... 


describes and illustrates complete line of 


es 


¢ 


am aged ppc oo ga — Completely new design and construction of I-R’s 
Size 834 Reversible IMPACTOOL gives you the 
J] PROFILOMETER EQUIPMENT most powerful, yet easiest-to-handle tool for any 
Micrometrical Manufacturing Co, 345 z 
nut-running job. 


S Main St, Ann Arbor, Mich. 12-page cat- 
alog 159 presents illustrated descriptions : ; 
f all available instruments together with New, compact, vane-type motor with direct 
ral special items which indicate the drive to hammer provides greater torque and 
ae ye _ - Hae "D' whe ont eae five times faster run-down, without transmitting 
€ of surface lis l sion dr = 

ngs, specifications, current price list in- kick or twist to operator. Small size and light 
ided weight make the 834 easy to use in tight, awk- 
12 DIAMOND GRINDING WHEELS ward positions. Yet ruggea construction and 
AND HONES — Simonds Abrasive strong alloy housing assure long maintenance- 

7 " 4 a le S i ad » 4 37. 4 
Co, Tacony & Fraley Sts, Philadelphia 3 free tool life and efficient operation on even the 


Penna. 48-page revised edition of catalog : 
(Form ESA-290) contains many addi- toughest jobs. 


ional items including consumer net prices : 
for both man-made and natural diamonds Optional equipment includes Spline Drive An- 
six additional wheel shapes, and many ad- vil, Swivel Inlet Assembly, Inside Trigger Han- 


tions of diamond depths and concentra- 
é i f diamond depths and cor ntra dle, Side Spade Handle, plo Extended Anvils. 


DIVIDEND DOLLARS 


In terms of a Dividend on Payroll Dollars, the 
new I-R Size 834 can help you earn up to $1250 


grain and grade specifications for commor 
»peratior performed in sharpening car- 
bide tipped tools and grinding cemented 


arbides 


13 TILTING ROTARY TABLE—Pratt 

& Whitney Co, Charter Oak Blvd 
West Hartford 1. Conn. Illustrated circular per operator, in one year. Ask your I-R representative for details 
ves details on standard 24-in. model (mod- 


ified for sidereal rate of rotation) equipped 


, 

1 

’ 

' 

y 

t 

1 

’ 
ee 
measuring system WRITE TODAY for Form 5248, describ- 


drive and gearing to ing the I-R 834 in detail. Includes in-use 


a ae Soe photos, specifications, standard and op- 


tional equipment, and accessories 
PUNCHING AND NOTCHING - a Ingersoll-Rand, 11 Broadway, New 
Wales-Strippit, Inc, 200 S Buell Rd York 4. N.Y 

NY 16-page general catalog pic- 


tures and describes the Strippit system of \ 

punching, notching, nibbling, and drilling 7 

Includes valid time studies of various fabri- ' 
} 


ation operations using the system. Covers 


navigational gyroscopes 


Strippit tooling for press brakes and stamp- / 

ing presses; special units such as the Fabri- Tools plus AlRengineering 
-ator, a quick-change punchpress for small- 2 . : 

ot operations; attachments and accessories * / increase output per man 
Request direct on company letterhead. . 
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new STRIPPIT 


PUNCHING UNITS 
with DUAL-RANGE capacity ! 





@ Nrippit init will 


1” piercing up 
00 mild ster 


WM) mild steel. using removable Strippit mee han al springs 


7 | p to 
@ L pte 50 mild steel. with interchangeable Strippit Hydra-Springs 


00 to .750 capacity in sec onds, at minimum cost 


@ Convertible from 
@ One heavy-duty holder for both capacity ranges 


round, obround, 


@ Readily replaceable pun h tips and dies 
shaped 


squ ire 


@ Keved punch body keeps pune hes accurately aligned 


USING STRIPPIT 
HYDRA-SPRINGS 


USING STRIPPIT 
MECHANICAL SPRINGS 


Max. material thickness 


stee 


Max material thickness Max. punch dia 


Max. punch dia 
| 


375 


500 


1.375 


1.375 250 


375 








WRITE TODAY 


(rene ( It 


wares OTRIPPIT inc. 


200 Buell Road « Akron, New York 
ppit Tool & Machine ( 


HOUDAILLE 
#,% 2 
“sree? 


laby: Str ompany, Brampton, Ont 
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14 GEAR, HOB, AND CUTTER 
CHECKER—Michigan Tool Co, 7171 
E McNicholsa Rd, Detroit 12, Mich. 4-page 
illustrated bulletin 471 covers variety of 
uses of universal fixture including checking 
axial lead of worms; outside radius and 
concentricity of worms and worm blanks 
checking milling cutters and form tools 
for flute spacing, sharpening accuracy 
depth of form, etc; checking of spur and 
helical gears; rake angle and parallelism of 
straight fluted hobs; depth of form on mill- 
ing cutters and amount of form relief 


15 CODE AND EQUIVALENT SHEETS 

FOR CARBIDE AND STEEL TOOLS 
—M A Ford Mfg Co, 1545 Rockingham Rd, 
Davenport, lowa. 8% x 11-in. sheets cover- 
ing solid carbide and HSS cutting tools con- 
tain comparative code listing that includes 
numbers and dimensions assigned by the 
Solid Carbide Tool Institute, and also give 
the equivalent numbering systems of other 
tool manufacturers. Also available is a re- 
vised list giving the various cut grades and 
fluting specifications in accordance with 
standards of the SCTI. Chart designates 
number of teeth in circumference for section 
fluted ground tools and number of teeth per 
inch. Cut grades are indicated by key letters 


16 HIGH-SPEED DRILL BLANKS — 

Cleveland Twiat Drill Co, 1242 E 49th 
St, Cleveland 14, Ohio. 4-page illustrated 
folder describes Mo-Max hardened and 
ground drill blanks available in fraction 
sizes from 1/64 in. to % in., in wire gage 
sizes from No. 80 to No. 1, and in letter 
sizes from A to Z. Lists eight sets of High 
Speed drill blanks as well as carbon steel 
sizing blanks both singly and in sets. 


17 WEAR-IN LUBRICANT — Alpha- 

Molykote Corp, 65 Harvard Ave, 
Stamford, Conn. Bulletin 120 discusses ef- 
fectiveness of Molykote Wear-In Compound 
in eliminating damage due to improper 
breaking-in of new or rebuilt machinery 
In addition to this basic use, it is said to 
be an excellent lubricant for other friction 
applications in the average shop. Applica- 
tion method, ordering information, and 
prices included. 


18 ONE-SHOT LUBRICATORS—Bijur 

Lubricating Corp, Rochelle Park, NJ 
8-page bulletin 8C gives information on 
units that supply a metered quantity of 
oil to a machine. Engineering drawings il- 
lustrate operational details; typical stand- 
ard applications pictured 


sci y 


This is a rush job—we're trying to meet the 


poyroll.”’ 
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IF ANY FEATURE COULD BE 


IMPROVED, WE IMPROVED IT 





As a result, the all new Clearing- 
Axelson is the greatest advance 





ever in engine lathe design 








SHOWN ABOVE, MODEL 2516 


HERE’S WHY 


UNITIZED DESIGN CONCEPT 

The headstock itself is built as a unit, not merely a gear box 
placed on the bed. Drive and Feed elements, electrical and 
pneumatic sections are unitized for simple servicing. Ex- 
pensive service engineers from the factory are not needed. 


ALL STEEL CONSTRUCTION 

Stronger homogeneous steel plate gives the Clearing- 
Axelson the extra rigidity for extra heavy cuts—high speed 
work with ceramic and cemented carbide tooling. 


BUILT TO THE FLOOR 

Chip pan, pedestal, bed proper—all of these are a single 
unit, built to the floor. Rigidity is 18 times greater than that 
of a conventional cast bed so that noise and vibration are 
fully dampened. 


GREATER SPEED RANGE 

Forty geometrically spaced spindle speeds from 11 to 1600 
RPM in the standard lathe. Higher on request 
FUNCTIONALLY DESIGNED CONTROL CONSOLE 


All controls are grouped closer than the “strike zone” over 
home plate for faster speed changing 


See Your Dealer For An 
On-The-Spot Demonstration 


i es 5 
asi 
RAE: 


Clearing 
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POWER SHIFT PACKAGE 

Optional power shifting can be added at any time on your 
Clearing-Axelson. At low cost, too! And it can be in- 
stalled without help from factory service engineers. 


DIRECT READING DIGITAL TAIL STOCK DIAL 


No deducting, no possibility of error. Dial reads directly in 
thousandths to show how deep the tool has penetrated 
the work 


TWO SPEED TAIL STOCK 
No lost time in retracting tool from work with the high and 
low two speed feature. 


ENCLOSED GEAR BOX 
Gears are arranged to give a total of 66 feeds and threads. 


HORSEPOWER METER 
Easily visible from anywhere the operator may be working. 
Shows when lathe is operating at peak efficiency. 


4-WAY RAPID TRAVERSE 
This feature is available as an extra on your Clearing- 
Axelson lathe. 


Other Clearing Products: The Clearing-Harrison lathe, 
Clearing mechanical and hydraulic presses, special 
equipment for the aircraft and missile industries, contract 
machining and dies. 


DIVISION OF U.S. INDUSTRIES, INC. 6499 W. 65th Street + Chicago 38, Illinois 


PLANTS IN: CHICAGO, LOS ANGELES, HAMILTON, OHIO 
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cele 
Better 
Value 


PLANT SERVICE EQUIPMENT 


19 ABRASIVE SHOT, GRIT, AND CUT 
WIRE—Cleveland Metal Abrasive Co, 
é7Tth St, Cleveland 3, Ohio. 13-page 

159 lists important characteristics 

for entire line and tabulates SAE 

fications 1 all types. Includes discus- 

r f meth “4 and advantages of shot 
peening and impact cleaning and proper 


abrasive mixtures 


20 CONVEYOR SYSTEM Columbus 

McKinnon Chain Corp, Conveyor ike, 
Tonawanda, NY. 6-page bulletin 159 de- 
tures the CM Power-Flex 


system 


scribes and pic 
power and free overhead conveyor 
that features the Teelmatic Route Select 
Dispatch Head that can be furnished with 
each carrier. Route selector dial can be set 
automaticelly guide a carrier to any one 


of 80 stations in the system 


21 BARREL FINISHING COMPOUNDS 
SELECTOR CHART Wheelabrator 
rp, Techline Div, 1140 Avenue V, Vicks- 

burg, Mich. Chempound selector chart is 

designed to speed and simplify ordering of 
barrel finishing compounds by pinpointing 
the Chempound which is recommended for 
any given process on a wide variety of 


‘rials 


TRACK WHEELS AND ROLLERS 

< O Bartlett & Snow Co, 6200 

ard Ave, Cleveland 5, Ohio. Catalog 

F. ee 39 i contains a stock list with specifications 
our Bonus Values Add to and data on wide line of track wheels and 
rollers for materials handling equipment, in- 

conveyors. Wheels 


the Safety of Acco X-Weld mgt Kye 


double flanges, straight faces, or as self- 
lubricated units. Size range is from 2 in. 


a 7 
Chain Slings! dia by ‘s-in. face to 36 in. dia by 12%-in 


face 


e For certain types of lifts, there is one and only one product to use 

f . tr : ">. 23 ~(IL-FREE COMPRESSORS — Joy 
or maximum safety and efficiency...chain! But why only chain? Manufacturing Co, Oliver Bldg, Pitts- 
Because chain offers qualities of tensile strength and flexibility not centage rune. aes See ym - 
. : ene ; = : ‘ fers information on WGO-9 heavy-duty in- 
found in any other material. The next time you are confronted with istrial units available in 14 sizes ranging 
an extra-heavy lifting problem, don’t take a chance with a make- Sem 56 te Oe ee. ee ae 
shift 2 , designated section drawings, installation 
shift sling that may not do the job! Be sure... with acco Registered photos, and a special section on the T-Block 
Sling Chains! Only with acco Registered Sling Chains do you get ———— 

these four “bonus values”’ which add materially to the worth, but 


24 BI FFING AND POLISHING COM- 
not the cost, of the sling tye Sten Sek Seeens 

ning Co, Church St, Matawan, NJ. 20-pags 
1. Accoloy X-Weld Chain for extra 2. New Shaped Master Link is de bulictin Co-l06 Cueries mere then 160 
strength. X-weld hangs straight. signed to withstand deformation | + a> 2 hy Py if anion pannery 
cannot kink has extra resistance to under loads up to 18° greater than ape ’ 4 ple pon Pecan - po Annagp 


bending round section link ' tic Liquimatic application equipment 
t mpounds are discussed, as well as 


3. Acco Registration Ring is serially 4. Registration Certificate signed siete aad 1 lime f f | 
numbered as evidence that the sling by American Chain & Cable Company i "os ani hcmeecieibiaies 
has been proof-tested at twice its attests to the field-design of the com- 25 FIRE CONTROL CHART—Walter 


working load limit plete sling Kidde & Co, Main St, Belleville, NJ 
IS x 24-in. wall chart explains the three 


_ _ 3 . ’ 
Only acco Registered Sling Chains, with Magnafluxed-tested hooks, classes of fires and approved portable ex 
give you premium quality features at regular prices. Find out about Cae Sp Oe eee ae aoe 
them from your nearby acco Registered Sling Chain Distributor or 26 PLASMARC PLATING—Linde Co 


write us at York, Pa., for full details. Die of Union Carbide Corp, 90 E 
d St, New York 17, NY. 8-page booklet 


bes new plasma are service for met- 
the high-temp range. Plasma Arc 


acco Registered Sa eoerareceemne weet 


C HAI a SLI rd PARTS AND MATERIALS 
COLD ROLLED SPRING STEEL 


Co of America, 155 E 44th 

American Chain Division -An f. New York 17, NY. éiepage spring stee 

erican Chain Division - American Chain & Cable — pontains illustrated general in- 

Bridgeport, Conn. + Factories: "York and *Braddock, Pa formation on Swedish cold rolled steels, de- 

Sales Offices: *Atianta, Boston, *Chicago, *Denver, Detroit, *Houston ; oh = features and principa 

*Los Angeles, New York, Philadelphia, Pittsburgh, *Portiand. Ore.. *San Francisco s ll standard sizes and ware- 
“Indicates Warehouse Stocks 


grades. Includes conversion tables, 
ndard gage, hardness conversion data 


799 . 
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28 HYDRAULIC AND PNEUMATIC 

CYLINDERS—Petch Manufacturing 
Co, 463 York, Detroit 2, Mich. 16-page il- 
lustrated condensus 8a covers standard and 
special units and related products. De- 
scribes new concept in hydraulic valve 
panel fabrication by building block com- 
ponents 


2 PRECISION BALL BEARINGS — 

Messinger Bearings, Inc, 3723 D St, 
Philadelphia 24, Penna. 12-page catalog 59 
contains data on Featherweight line avail- 
able as either radial, angular contact, or 
4-point contact. Information provided on 
basis of load ratings and life. 


3Q “GRAIN SIZE THE «TH DIMEN- 

SION OF BRASS”"—Bridgeport Brass 
Co, 30 Grand St, Bridgeport #2, Conn. 6- 
page bulletin discusses the importance of | —_ hitney’s new production techniques give 
grain size of brass alloys, explains how the - ; ’ 
selection of the correct ultra fine size can =| you consistent quality cutting edges with “free-cutting 
reduce finishing costs, and describes in de- ; ; a : ‘ — , 
tail how the grain sizes of brass strip is action” for increased productivity. These advances in 


affected by annealing and cold rolling — 7s — ‘ ~ . - . 
Fubabs anh Chad oles aihain ams snennaties Hanson-Whitney standard cutting tools mean longer 


CS a Ste tool life—uniform size and less binding. And you pro- 


irawn parts, tensile strength, hardness and 


elongation tect your threading investment from start to finish, 


; " ° 9 ° or 
3] ADsUSTABLE SPEED DRIVE with Hanson-Whitney S ré lated line of standard Thread 
Louis Allis Co, 427 E Stewart St, Gages—keeps your profit dollars up, where they ought 
Milwaukee 1, Wis. 6-page bulletin 2750 pro- 7 . 
vides information on redesigned Ajusto- to be. 
Spede drive in ratings of \% to 7% hp, de- 
signed to operate on ac power. It is suitable . carr - 7) 
for continuous operation at full load (con- Complete and Related “STANDARDS 
stant torque) in ranges as high as 34:1 and 
for intermittent use from zero to full speed, 
r any rpm in between. Dimensions and 
enginecring information included. 


Your Hanson-Whitney distributor puts a complete and 
related line of standard “free-cutting action” tools and 
LEADED STEEL FORGINGS—Alco anes at vour Gnaes tine. He ia vo a ne 

SS shoe a oe oe a gages at your finger tips. He is your threading : pecialis t 
tady, NY. 40-page data book covers case backed up by Hanson-Whitney’s forty years of thread 
histories, mechanical properties, and ma- F , ™ tie 
chining tests of Hi-Qua-Led additive steel engineering and experience. Call him now. 
forgings said to reduce machine time more 
than 505% and increase tool life up to 10 

times. Forgings are available in circular 
forged and rolled shapes from 18 to 160 in. 
OD, in open-die shapes from 1000 to 36,000 
lbs, and in mandrelled ring forgings up to 
60 in. wide 


33 SPROCKETS—Acme Chain Corp, 821 

Main St, Holyoke, Maas. 20-page il- 
lustrated catalog 100B contains a complete 
listing of Grip-Master stock sprockets and 


flexible couplings for roller chains. Includes 





COMPANY 
204A BARTHOLOMEW AVE., HARTFORD, CONN. 


JBK STANDARD: Taps * Thread Gages * Cutters * Fine Pitch Gear Hobs 








Deliver me from these genivses—just give me 
some dope who knows what he’s doingl “ 
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‘ jimensions, prices, mounting and dismount- 


ing intructions, other engineering data 
34 BEARING UNITS—Browning Man- 
ufacturing Co, Maysville, Ky. 15- 
page illustrated catalog BU-101-B contain- 
ng information on pillow blocks, flange 
and ball bearings, includes data on 
take-up units which combine 
vantages ff antifriction bearings 
with company’s inbreakable malleable 
housing, and welded steel frames with 
n-plated adjusting screws. Construc- 


a 


:dmiur 
tion details dimensional tables, and listing 
f stock sizes are included in the catalog 


35 LIGHTWEIGHT 220,000-PSI LOCK- 
NUT—Standard Pressed Steel Co 
Box 875, Jenkintown, Penna 4-page il- 
strated bulletin (Form 2487) presents 
data on FN 22 series designed for use at 
atures to 550 degrees. Featherweight 


temper 
i to combine exceptional 


cknuts are saic 
trength-to-weight ratio with superior 
fatigue characteristics and high re-usabil- 
ity Includes specifications, size ranges 
performance characteristics, and ordering 
information 


36 SELSYN SYSTEMS-—General Ele 

tric Co, Schenectady 5, NY. 6-page 
trated bulletin GEC-1527 describes ir 
letail selsyn motors and generators and 


elsyn indicators for wide variety of appli 
cations Operation, applications, ordering 
ictions are included together with se- 


lection and mounting charts, torque-re- 
sistance curves, dimension charts and draw- 


37 RUBBER SEALS—Minnesota Rubber 


¢ FAST, SAFE AND SIMPLE INSTALLATION on GD Weabtale toe, bitmap 
Minn, 24-page Fact Book has been ex- 


panded to include instanton data, and 
¢ MAXIMUM VIBRATION CONTROL moving information Tacs Siena 
t and dimensions of all common indus- 
trial O-rings and the Quad Ring; reference 
Unisorb gives you a complete line of vibration control machine mounts for simplify harts covering Aeronautical Material Speci 
ing machine and equipment installation everywhere in your plant. Unisorb pads, ations, SAE-ASTM material specifica- 
MIL-R-5847C specifications UL- 
yroven for ove af ye are enginee : - ‘ 
proven for over twenty years, are engineered to handle the ‘‘vibration personality roved rubber compounds, information 
of different machine types and loadings. Unisorb Level-Rite combines the advan media in which various compounds 
tages of Unisorb pads with a precise, efficient leveling device that greatly simplifies an be sed. Pinel ccction - oe ae 5 
. levoted to description of the Kapseal, with 
all types of machine mounting. See how these features can help you in your plant. ze charts and installation guides 
i @ Absorbs up to 85 %, of transmitted vibration 38 SERVOVALVES Moog Valve Co 
@ Eliminates bolts and lag screws, no floor damage ss Bast Aurore, NY. 6%-page catalog 
4 50 describes operating principles, design 
Saves from 30 to 75 % by actual report — in features, performance characteristics of 
installation time ne of pressure control servovalves effective 
Machines can be moved at any time 
Lowers noise level, improves worker morale 
Protects machines from vibration, preserves 


building . 2) F x MACH | NE 
> 


TRY UNISORB ON SPECIAL TRIAL OFFER! Send us description of one 
machine you'd like to try on Unisorb. We'll send correct type and density. If not 
satisfied, return pads and we'll credit invoice. Available from leading Industrial 
Distributors; or write or call today 


'UNISORB 2220 
BOSTON 11, MASS. 


Want more information? Please send me a Unisorb Sample and Free Book 
Send for set of Unisord 
Facts” Books’ 





You can’t help admiring the boss—if you 
don't, he fires you.” 


224 CIRCLE 326 READER SERVICE CARD American Machinist + April 20, 1959 





American Machinist * April 20, 


3,000 rings, each 44” dia. by *,”, were cut 
from %” wall tubing at the rate of 90 pieces 
per hour or 6.8 sq. in./min. using a single 
Demon® HSS saw band. Sawing accuracy 
was so close that only .015” was allowed for 
finish machining. 


WANT BETTER SAWING AT LOWER COST? 
CALL YOUR DoALL SAWING SPECIALIST 


Your band sawing costs can be materially 
reduced when both machine and blade work 
together as a team. Because only DoALL 
makes both machines and blades, only your 
DoALL Sawing Specialist can match them 
for top efficiency. Here’s a typical case: 

When Fred Hall, Sawing Specialist of 
DoALL Twin Cities Company, was called in 
by Clarence LaMott of Precision Products 
Mfg. Co., Minneapolis, he was able to solve 
the difficult sawing problem described in the 
photo above. He recommended the proper 
band tool, feed, speed, and coolant for maxi- 
mum production at the lowest possible cost. 


a 
The — Company, Des Plaines, Illinois 


THIS IS A 
TYPICAL DoALL STORE 


1959 


— 
MACHINE TOOLS cocccccccecccee CUTTING TOOLS cocccccccccccee INSTRUMENTS coccecccecesIN STOCK 


Back of Fred Hall and every one of the 200 
DoALL Sawing Specialists are: (1) the accumu- 
lated experience of the leader in the band tool 
cutting field, (2) the services of the DoALL 
Sawing Research Laboratory for solving diffi- 
cult cutting problems, and (3) the largest 
assortment of band tools made—18 types and 
over 300 width-pitch-set combinations, 

There’s a complete sawing service near you. 
It’s your local DoALL Sales-Service Store, 
which has everything you need to help you 
get more for your band-sawing dollar. Its 
expert help is free, so call today or write 


oe Your wih Service-Store 


ont neces 
ca 
BANDS / fo \ 


MEASURING snor OP SUPPLIES 
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in closed-loop systems to control load ac- 

celeration; they may also be used directly 

as force transducers or pressure regulators. 

Typical applications include aircraft and 

missile control systems and industrial in- 

yea TS stallations for automatic machine tools and 
; testing machines. Includes glossary of pres- 
sure control servovalve terminology and 

gives specific data on valve droop and its 


of results that satisfy relationship to valve. design 


. 39 ROTARY SWITCH — Chicago Dy- 
ust about everybody oy Rang 
J JU , / ‘y y) eee Products Division, 1725 Diversey Blvd, Chi- 
cago 14, Il. 4-page illustrated brochure de- 

scribes rotary switch with wafers which lift 

out instantly without unsoldering or dis- 


except Oakite. And we never will be assembling for fast, easy cleaning or re- 


placement. 


satisfied. Our goal has always been to furnish 

‘a > . T 40 Seer due anaes Ee ae Boz 

even better cleaning at even lower cost—AND £718, Detroit $1, Mich. 4-page illustrated 

brochure illustrates and describes new self- 

4 hs TAVS y Me | lubricating Iron Oilite 212 bearings suit- 

I I ALW AY S W ILL BE! able for many bronze applications where 

corrosion is not a problem and mechanical 

. ’ 2 strength is ithin tolerable limits. Com- 

Sure we're proud of the hundreds of Oakite plete performance data, properties, resom- 
mended uses and applications included. 

‘“firsts’’ in developing fine cleaning com- 

. 41 SUPER PURE CHROMIUM—Chrom- 

F 9 . alloy Corp, 450 Tarrytown Rd, Whit 

pounds, cost-cutting methods, time-saving me- Ftsien, 0. Sqnae talitin 08 ahem Geto 

on lochrome, a new 99.997% pure chomi- 

. . a’ ~mrar re m n 1 said to cont o sing) ll 

chanical equipment. But we'll never rest on ans tea tre cee 

than 10 parts per million. Users report a 

high degree of ductility in comparison with 


pride. As soon as we find a satisfactory answer Se Capes of Geay © eneties see 


suggested applications, typical analysis, 


to a cleaning problem—our research starts and photos showing fracture and fabrica- 


bility characteristics 


searching for an even better one. 42. VALVES—Kochier Aircraft Products 
Co, 409 Leo St, Dayton, Ohio. 12- 

owe . : e . re , . . >] J page bulletin C-591 illustrates and describes 

] hat S why sO many users continue to re j valves, strainers, filters, accumulators, and 

’ ' related products for aircraft, missile, and 

: _ - sae = _ 5o°? ane industrial lications. Valve: divided 

on Oakite to reduce their “per unit’ cost. into five design groupe with applications, 
functions, specifications, and operating 

characteristics of each type given as range 


They know that year after year, they are get- — 


ting the best cleaning for the lowest possible 


Pa )) 
1909-1959 SCIENCE 


- ; Yr 
years" leadership in industrial cleaning 





ae goed thine Oakite'’s pioneering tn the future will mean 
ww about what it has meant for the past 50 years: not 
only better products, but better service . 
better methods better equipment. All 
deliberately designed with you in mind to 
give you the most for your cleaning dollar 
This handy guide is a distillation of 50 
years of Oakite cleaning experience. It can 


gp bee’ 


metal Cleantnd 


save you valuable time—and cold cash, too 
on all your cleaning operations. Send for 


it. Oakite Products, Inc., 50A Rector Street, : . 
N — —" me — . Completely automatic electronically controlled 
ew York 6, N. ¥ production line—to turn out wind-up clocks! |” 
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LINDE’s NEW PLASMARC TORCH SERVICE 





Brings Industry Production Parts From Refractory Metals 


N. other method of fabricating refractory metals can 
match this.... The high melting points of tungsten, 
tantalum, and molybdenum are no longer a problem. 
For LINDE’s new PLASMARC Torch, working in the tem- 
perature range between 15,000 and 30,000 degrees K., 
can coat parts or form shapes of virtually any size or 
complexity. It’s an-entirely new way to make such articles 
as rocket nozzles, crucibles, components for electronic 
and X-ray use, and parts for atomic energy equipment! 

The quality of these pieces is uniformly high. Toler- 
ances can be held to ~ .002 in. or better. The metal 





CRUCIBLE 


, The Peasmarc Torch employs a non-transferred electric arc 
to generate such high tempédratures that powder on wire 
fed ingo the chamber is literally melted. Inert gases flow- 
ing continuously carry the metal particles in a plastic state 
and deposit them on the workpiece at near-sonic speeds 
Jets of CO, cool the particles instantly to form heat- and 
erosion-resistant material. Coatings—even on graphite — 
have an excellent bond. Shapes are built up on machined 
mandrels, which are then etched away to leave parts such 
as those shown above. 









loses none‘ of its purity and superior density is achieved. 
With the PLASMARC Torch, LINDE is equipped to'supply 
you with parts made of, or coated with, refractory metals; 
or made of a variety of metals combined with non-metals 
or reinforced plastics. LINDE will also provide a wind- 
tunnel materials testing service based on this device. For 
information on this extension of ‘LINDE’s well-known 
Flame-Plating service, write Dept. AW-13, LINDE Con- 
PANY, Division of Union Carbide Corporation, 30 East 
42nd Street, New York 17, N.Y. In Canada: Linde Com- 
pany, Division of Union Carbide Canada Limited. — 





i ROCKET NOZZLE 






TUNGSTEN-COATED 
GRAPHITE NOZZLE 


Tek Mare 








“Linde”, “Union Carbide” and ‘‘Plasmarc”’ are trade marks 


of Union Carbide Corporation. 


ELECTRONIC 
GRID CAGE 





Why the Die Designer Prefers 


o— 


propucro Die Sets 


He can specify Producto with complete confidence 


The die designer likes to specify Producto die sets 
on his blueprints because they are a nationally- 
accepted “brand” They're easy to get anywhere... 
and delivery is prompt 

He favors Producto because he knows he never 
has to compromise his die design. Even if the die 
layout is a little unusual, he will be able to select 
a die set to accommodate it from Producto’s wide 
range of thicknesses and styles 

He also knows Producto has the equipment that 
can cut his tooling costs by letting him adapt his 
sets to a more economical basic design. Only 
Producto offers him complete foundry, pattern- 
making, welding and machining services for his 
special requirements 

The die designer recognizes Producto’s Qwik- 
Fit Guide Pins as an important new feature that 
die makers want. He specifies them because they 
save up to 75°% of the time normally required for 
die set assembly and disassembly 

The die designer likes to use Producto’s new 


catalog, the industry's most practical tool. His die 


Wherever die sets are used 


layout is simplified when he uses Producto die set 
templates. And Producto provides him with cost- 
saving ideas in the DIE SET DIGEST. 

Most important, he can depend on consistent 
Producto die set accuracy to transfer from the 
drawing board to the press the precision and in- 
genuity of his die design. 

Yes, the designer has found that Producto die 
sets justify his confidence in specifying Producto. 
You will, too. 


TWO FREE AIDS to 
more economical, efh- 
cient use of die sets are 
available from Pro- 
ducto. All-new CATA- 
LOG NO. 11 makes 
ordering and selection 
job easy. DIE SET DI- 
GEST gives valuable 
tips for designers, 
builders and users of 
dies. Write for them 
today. 


THE PRODUCTO MACHINE COMPANY 
965 Housatonic Ave., Bridgeport 1, Connecticut 


ROoODUCT'O 


PRODUCE MORE WITH PRODUCTO PRECISION DIE SETS 
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John J Hayes has been elected presi- 
dent of Morse Twist Drill & Machine 
Co, New Bedford, Mass, division of 
Van Norman Industries. He succeeds 
Charles F Myers, now president of 
Van Norman. Mr Hayes was former- 
ly executive vice president and gen- 
the Morse Division 


eral manager of 


Roy K Kraebber has been named plant 
manager of Chrysler's Amplex Divi- 
sion. He was previously manufacturing 


manager at the Lynch Road Gear and 
Axle plant 


NAMES IN THE NEWS... 


Lester M Cole, general sales manager 
of Warner & Swasey Co, Cleveland, 
has been elected vice president, sales 
Mr Cole will direct all sales activities 
of the Machine Tool Division, as well 
as those of the company’s textile ma- 
chinery and earthmoving equipment 
divisions 


Harry L Huntsinger has been ap- 
pointed executive vice president of 
Potter & Brumfield, Inc, Princeton, 
Ind, subsidiary of American Machine 
& Foundry Co. He was formerly as- 
sistant general manager of RBM Di- 
vision, Essex Wire Corp, Logansport, 
Ind. 


Asa Snyder has been appointed di- 
rector of research and development 
at Clearing Division of US Industries. 


Jerry S Tipton has been named Mul- 
tipress product manager, Denison 
Engineering Division of American 
Brake Shoe Co, Columbus, Ohio. As 
a member of the sales department he 
has been working with applications 
of the Multipress to mass production 
since 1955. 

Adolph A Karrasch, assistant works 
manager of International Harvester 
Co’s motor truck plant at Fort 
Wayne, Ind, has joined Hercules Mo- 
tors Corp, Canton, Ohio, as director 
of manufacturing 


James A Taylor has been elected 
president of Standard Screw Co, 
Bellwood, Ill. Previously vice presi 
dent, he succeeds W D Corlett, named 
board chairman 


Lee S Johnson (left), vice president, United Aircraft Corp, and general manager 


of Sikorsky Aircraft Division, has been elected a 
Bullard Co, Bridgeport, Conn. Paul L Smith, formerly controller 


member of the board of the 
has been elected 


treasurer, succeeding Francis L Dabney, now vice president and secretary 
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Robert M Miller has been appointed 
vice president and general sales man- 
ager, Onsrud Machine Works, Niles, Il 


George H Sanborn, general sales 
manager of Fellows Gear Shaper Co, 
and Stewart Barton, assistant gene- 
ral sales manager, have transferred 
their headquarters from Detroit to 
the main plant in Springfield, Vt. 
Branch office in Detroit will continue 
with A R Tobin as manager. 


Charles W Wesson has been elected 
president of Eastern Machine Screw 
Corp, New Haven, Conn. Carl W 
Bettcher, former president, has been 
named board chairman. 


Ralph G Caouette has been appointed 
general manager of the automotive 
section of the Bendix Products Divi- 
sion at South Bend, Ind. He was for- 
merly assistant general manager of 
the automotive products section 


E D White has been named vice pres- 
ident and general manager of the 
Union Die Casting Co, Whittier, 
Calif. He has been associated with 
the firm since 1954 


Jack L Kennedy has been appointed 
chief sales engineer for the Press 
Division of E W Bliss Co. Mr Ken- 
nedy has been sales engineer in the 
Canton, Ohio, general office for the 
past eight vears. He will take over 
the duties formerly held by Harold 
B Morse, who has retired 


Allan Ray Putnam has been named 
managing director of the American 
Society for Metals, a new position 
established by the ASM board of 
trustees following the death last May 
of William H Eisenman, a founder- 
member of the Society and national 
secretary and executive head for 40 
years. Mr Putnam comes to ASM 
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TORIT DUST COLLECTION ENDS THIS: 


"OUT OF PRODUCTION 
FOR THREE DAYS? 


THAT’S WHEN WE’RE 
SUPPOSED TO SHIP!’’ 


“And believe me, that wasn’t all the boss said! Two key machines 
were so clogged with dirt and grime we had to disassemble and 
clean them—overnight! Between overtime for the repair crew and 
our own crew, I managed a partial shipment in three days. And I 
made up my mind this wasn’t going to happen again! 


''’d heard of preventive maintenance with Torit Dust Control 
equipment —and the Torit representative I called sure opened my 
eyes! Clean machines hold close tolerances better and up to 80% 
longer! Torit collectors remove over 99% of dust and air-borne 
debris, save on both the cost and frequency of servicing. 


"I expected there'd be a hitch on prices— but look what I found 
out: our production breakdown cost nearly as much as the Torit 
equipment we needed! And just while Torit Dust Collectors are 
being depreciated we'll make money on them 

through maintenance savings, improved 
production, and reduced down-time! 


“The boss actually congratulated me when I 
showed him the savings Torit preventive 
maintenance gives us! 

Torit Dust Collectors sto; 
it costs you money. They're available in both 


dust build-up before 


high efficiency cyclone and cabinet type units. 
Why not check into them today—write 


. © R i t manufacturing company 
Walnut & Exchange Streets *aul 2, Minn. Dept. 42: 
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NAMES 
IN THE NEWS... 


from Detroit where he is assistant 
executive secretary of the American 
Society of Tool Engineers. 


E C Shawe has been named production 
manager of Chrysler’s Dodge Assembly 
Plant. He was formerly plant quality 
control manager 


J A Cappi has been named assistant 
to the vice president of Electric Auto- 
Lite’s Electrical Products Group, To- 
ledo, Ohio. Mr Cappi, a vice president 
of Auto-Lite, has headed the Cham- 
plain Street plants in Toledo. R C 
Roderick has been named to the 
newly created post of Toledo Divi- 
sion manager. He was formerly gen- 
eral manager of the Fort Wayne, Ind, 
plant of Fruehauf Trailer Co. 


Sy Dworecki, Chicago district mana- 
ger for Wesson Co, Detroit, has been 
elected a vice president of the com- 
pany. Also named vice presidents: 
James J Smith, Jr, district manager, 
East Paterson, NJ; and Gerald Bog- 
ner, district manager at Cleveland. 


B R Teree has been appointed vice 
president, engineering, of Republic 
Manufacturing Co, Cleveland maker 
of pneumatic and hydraulic valves 
and special accessories. He was for- 
merly vice president, engineering 
and manufacturing, of Greer Hy- 
draulics, Inc, Jamaica, NY. 


Herman R Brown has been appointed 
sales manager of the Payloader Divi- 
sion of the Frank G Hough Co, Lib- 
ertyville, Ill. He was previously west- 
ern regional manager. 


Warren G Bruns has been named dis- 
trict manager of the St Louis office 
of Pratt & Whitney Co. Formerly 
sales representative, he, he succeeds 
the late O B Sondag. 

(Continued on p 233) 
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1020 CAMSHAFTS MACHINED WITH Tealliidle (-91! 





| I 



















































































e A leading automobile manufacturer was experiencing low tool life and high 
costs machining camshafts made of tough, highly abrasive ArmsSteel. Talide tool 
engineers installed Grade C-91 with the following superior results: 


GRADE C-91 CASE HISTORY 


VERTICAL Automobile camshaft 4 Talide TB-123 %” 1.0.x 1-1,” 


BRAZED CLAMPED , tri lar i ts. Grad 
. ong triangular inserts, Grade 

93.17," 
..-ArmsSteel 1.8165 dia. x 23-'/, C-91, mounted in Klamp-Lok 


long, 32 Rc hardness toolholders 








.. Rough turning 4 bearing surfaces Depth of Cut..1/16” to 3/32” 


.» Sundstrand Model #8 automatic 
130 (S.F.M.) 274 (R.P.M.) 


HORIZONTAL Soluble Oil 
“THROW-AWAY” CLAMPED 





Results .... Talide Grade C-91 machined 1020 camshafts per grind compared to 550 for 2nd 


1000. 2000. 3000. 4000 


— 7 best competitive grade and 275 for 3rd best.Special attention to the grind and chip 


= 


breaker detail resulted in Grade C-91 outperforming all other grades used previously. 


QUALITY CONTROL GUARANTEES TOP TOOL PERFORMANCE... 





“RT” STYLE “RTT STYLE 


STB” STRIPS 


KLAMP LOK 4OLDER INSERTS 


“TR 
al Determining rupture strength of test bar. Leco and Burrell instruments are employed 


Hardness is determined on Rockwell machine, in the analysis of metal oxides. 


THROW-AWAY INSERTS 
FOR KLAMP-LOK center. 


a “MB” BLANK e A cconstant research program at Metal Carbides pays off in improved Talide grades 
having extra high hardness, strength, rupture resistance and crater resistance proper- 
ties. Processed in latest type vacuum electric furnaces—all Talide grades are uniform 
and consistent in quality. 




















TWIST DRILL 
BLANK 
DES Metal Carbides 
—- Write for L —_~ Corporation 


> an Catalog 56-6 Youngstown 12, Ohio 
H 


ELICAL BLANK 








HOT PRESSED AND SINTERED CARBIDES +» VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 


GUN DRILL BLANKS “TD” BLANK 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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COLD HEADING a! 


yw | at 


n 

= 
— 
= 





2 4 8 Pe 
& WIRE 
MACHINERY 


ROLLING MILL 
MACHINERY 


PRESSES 


THE» WATERBURY FARREL FOUNDRY & MACHINE CO. 
DIVISION OF TEXTRON INC 
Waterbury, Connecticut * USA 
Sales Offices: Chicago © Cleveland * Los Angeles ® Millburn, N. J 


232 CIRCLE 333 READER SERVICE CARD American Machinist + April 20, 1959 





NAMES 
IN THE NEWS... 





Tee esd roists 








Harry Tiffany has been appointed | 
head of special products for Sahlin | 
Engineering Co, Birmingham, Mich, 
manufacturer of Iron Hand press un- | 
loaders and pressroom automation 
equipment. He was until recently 
vice president and general manager | 
of Michigan Production Engineering 
Co, maker of special automation 
equipment 


long after they’re written off 


Paul V Brown has been appointed 
manager, manufacturing, of La 
Verne, Calif, plant of Taylor Fibre 
Co, Norristown, Penna. Plant makes 
industrial high pressure laminated 
plastics. Mr Brown was formerly 
technical director of Fabricon Prod- 


ucts, Los Angeles 


Harold F Schulte has been named 
chief engineer of Wheelabrator Corp, 
Mishawaka, Ind. He has been acting 
chief engineer for the past year 
Hardwick L Browne has been named 
sales manager, Welding Products, In 
ternational Division of the Harnisch- 
feger Corp of Milwaukee 


Ralph Cutler has been named a vice 
president of Yuba Consolidated In 
dustries, San Francisco, and general 
manager of Southwest Welding and 
Manufacturing Division. He was for 
merly associated with Kaiser Steel 
Corp, Montebello, Calif, as manager 
of engineering for the fabricating di 
vision. Monte Lindmoe, formerly ex- 
ecutive vice president of Southwest 
Welding, has been appointed vice 
president of Yuba and director of 
sales for all of the operating divisions 


and subsidiaries. 


C W Trautman has been appointed 
manufacturing manager of _ the 
George L Nankervis Co, a subsidiary 
of Peninsular Metal Products Corp 
He was formerly manager of test 
equipment engineering for Bendix 
Products Division in South Bend, 
Ind. 


James C Smith, Jr, has been ap- 
pointed executive engineer of the 
Advanced Projects Organization, 
Chrysler Corp Defense Group. He 
was formerly chief project engineer 
at Chrysler's Missile Division. Addi- 
tional appointments: Charles W Wil- 
liams, manager of manufacturing at 
the Missile Div, to director of manu- 
facturing operations, APO; John M 
Martin, manager of Missile’s Jupiter 
Engineering Project Staff, to director 
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LOOK FOR YEARS of dependable, 
trouble-free lifting when you invest 
in a Shepard Niles Hoist. Because 
Shepard Niles builds hoists that go 
on lifting long after you've written 
their original cost off. This is the 


and get with a Shepard Niles Hoist. 





SHEPARD NILES 
Medium Service 


Ler Apo r/R 


kind of performance you expect 


Investigate the complete line of 
Shepard Niles Hoists choose 
from medium and heavy capacities 
with slow, medium or fast speeds. 
Built for cycle duty, heavy intermit- 
tent duty, medium duty and light- 
occasional service. Short to long 
lifts, standard or close headroom, 
manual or magnetic controls. 


Heavy Duty 
SHEPARD NILES 
Hoist 

















@ Write for latest Bulletin show 
CRANES Overhead ing Shepard Niles Hoists 
Top Running @ Inner Running and request our representative 
Under Running to call 


Floor or Cab Operated 
Operated from Cat 


sl 
a! GHEPARD NILES 


America's Most Complete Line 
of Cranes and Hoists 
Since 1903 


HOISTS 


CRANE AND HOIST CORPORATION 


3183 Schuyler Ave., Montour Falls, N. Y. 
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| NAMES 
IN THE NEWS... 


of plans and programs, APO; Robert 
C Terbeck, Missile’s assistant chief 
engineer for field support, to APO 
director of field operations. 


ANNOUNCING 


eeeepeeeeeeeeeeeeeeeeees 


Bunting 


Alcoa Aluminum Bars 


Harry F Rose has been promoted to 
manager of crane and monorail sales 
for Yale & Towne Manufacturing 
Co’s Materials Handling Division. He 
was formerly regional sales mana- 
ger on the West Coast 

Charles O Dahl has been appointed 
general manager of the Landers of 
Arkansas division of Landers, Frary 
& Clark, New Britain, Conn, manu- 
facturers of electric housewares 


products. 


John V Banks has been appointed 
assistant general manager of the 
Montebello fabricating division plant 
of Kaiser Steel Corp. He was previ- 
ously production manager 


Randolph W Cornes has been ap- 
pointed assistant to the sales mana- 
ger of Sperry Gyroscope Co’s 
Electronic Tube Division. He was 
previously assistant sales manager 
for Microwave Electronics. 


Savin Zavarella, president of Pres- 
sure Blast Manufacturing Co, Man- 
chester, Conn, has taken on the duties 
of general sales manager 


Arthur J R Schneider, chief research 
engineer, has been promoted to chief 
engineer of the Technical Products 
Division of Waste King Corp, Los 
Angeles 


BUNTING BEARING ALUMINUM is the newest metal offered 
in bar form as a thoroughly good bearing material 
Available in 138 sizes of 13” tubular and solid bars 
Bunting Bearing Aluminum Bars are in stock now on 


shelves of Bunting distributors all over America 


If you are using a low priced bronze bar, this new Bunting 
Aluminum Bar will meet your need for high quality at low 
cost. Thus the high quality Bunting Precision Cast 
Bronze Bar is augmented by the high quality Bunting 


J Harry Reed has been promoted 
from sales manager to vice president, 
sales, of Youngstown Foundry & Ma- 
chine Co, Youngstown, Ohio. 


Aluminum Bar, providing dependable bearing materials 


covering the entire range of requirements 
John T Schaner has been appointed 


Ask your local Bunting distributor or write for catalog 

and literature - purchasing agent of J H Williams & 
Co, Buffalo manufacturer of 

wrenches, tools, and drop forgings 

Formerly assistant purchasing agent, 

he succceds the late J P O’Brien. 


Other Products Available from your Bunting Distributor 
866 stock sizes of Bunting Cast Bronze Bearings and 267 sizes of Bunting 
Cast Bronze 13° Bors. 667 sizes of Bunting Sintered Oil Filled Bronze Plain 
Flange and Thrust Bearings and 84 sires of Sintered ‘ 
Bronze 6'2 Bars. Ask for Catalog 58 
ASK HIM R David Mathias has been named 
vice president, sales, of L & J Press 
Your Bunting dis- Corp, Elkhart, Ind, manufacturer of 
tributor is listed in punchpresses Robert H Kemp has 





343 sizes of Bunting Cast Bronze Electric Motor 
Bearings for all motors. Ask for Catalog 258 


Bunting 


BEARINGS, BUSHINGS AND SPECIAL PARTS OF —— 
CAST BRONZE OR SINTERED METALS. ALCOA’ ALUMINUM BARS. 
THE BUNTING BRASS AND BRONZE MPANY, TOLEDO 1, OHIO 
BRANCHES IN PRIN A T 


the classified sec- : 

Gen of wear toby been appointed chief engineer 

phone directory 

usually under 

Bars — Bronze OBITUARY 

and Bearings — Eugene E Maurey, Sr, 76, president 

Bronze. and founder of Maurey Manufactur- 
ing Corp, Chicago, died in Miami 

March 18. 








Copyright 1958 by The Bunting Bross ond B re ( Toledo, Ohio 
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NEW BOOKS... 


THE GRINDING WHEEL, 1959—Revised 
by William F Schleicher. Pub- 
lished by the Grinding Wheel 


Institute, 2130 Keith Bldg, Cleve- 
land 15, Ohio. 32 chapters. 532 
Price $4.95 


pages. 


This thoroughly revised and updated 4 AVE M Uj LT y 0 W F im | 
edition discusses grinding wheels, | . 


grinding machines and grinding op- 
erations from a basic, as well as a 
practical, working standpoint 

Opening chapters discuss abrasive 
materials, wheel shapes and sizes, 
bonds and wheel manufacture. Suc- 
ceeding chapters discuss all major 
grinding operations: centerless, cylin- 
drical, rough, roll, surface, etc. In 
addition, special chapters deal with 
evaluation of surface quality, truing 
and dressing, grinding fluids, and fac- 
tors affecting wheel selection. The 
practical aspect has been stressed 
throughout the book. 

The current, revised edition is 
based on the 1951 edition, greatly 
expanded, and it contains over 100 
pages of new material Four new 
chapters have been written on 
mounted wheels, reinforced wheels, 
automation, and advanced mechani- 
zation and safety. Many new sub- MAJOR BREAKTHROUGH 


jects are introduced, including jig 
grinding, electro-assist grinding, op- IN ULTRASONIC TECHNOLOGY! 
tical-projection grinding, filtering of - 


grinding fluids, and grinding of ce- 
ramics. Noteworthy additions have 


been made in the chapters on: abra- remember that all ultrasonic cleaners are not 
sive materials, disk grinding, roll "a alike. There is variation in uniformity of cavitation. 
grinding, costs, and evaluation of There is variation in the transducer — and the 
surface quality transducer is the heart of an ultrasonic cleaner. 


Several of the chapters will be es-_ | The Multipower transducer developed by 
pecially important for the majority Acoustica research, multiplies the power and efficiency of ultrasonic 
of readers. These include those on 
efficient wheel selection, the abrasive 
material, and the fundamentals of | Acoustica ultrasonic cleaners are engineered and produced to the finest 
grinding. Here are spelled out how standards, unequaled in quality and value. Off-the-shelf in capacities 
wheels can be selected for most ef- | from 1 to 75 gal. or custom built to 5000 gal. Expert Acoustica engineers 
ficient work, how the grinding proc- can help you with your cleaning problems 


ree . lly > res > 
ess actually removes metal, how to Send for further information. 
select speeds and feeds, and how 


much material can be efficiently re- 


/ 
| “ ae | \! cs 
moved 
Sections in the book includeatrou- | =F 


ble-shooting chart and a wheel-se- 
lection chart. In the former are dis- 
cussed, in eight pages, the majority | Los Angeles and New York 
of troubles which beset the grinding COOP e See HSE EEE ESHEH EH ESESESESHSEEH ESET SEES 
operator with the corresponding cor- 
rection leading to the elimination of 
the trouble. The detailed, 16-page 
wheel selection chart, gives wheel 
recommendations for every major 
kind of material from agate to 
wrought iron. Wheel selection for 
zirconium, ceramics, germanium and 
titanium is discussed in the proper 
chapters. 


in determining which ultrasonic cleaner to buy, 


action. Cleaning is faster, labor costs are lower. 


Leader in research and development of ultrasonic systems 


Acoustica Associates, Inc. 
Dept. AM, 26 Windsor Ave., Mineola, N. Y 


Send information describing advantages of Acoustica ultrasonic cleaners 


Name 
Company 
Address 


City 


Pee HEHEHE EHH HEHE 


eeeeee 
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No. 1-14 


32” x 9” table ... 14” 
table travel ... hy- 
draulic table feed ... 
pfull automatic cycle. 


No. 2-20 
20” table travel... 
42” x 12” tcable.. 

fully automatic 
hydraulic table 


feed. 


Double Spindle 
for two milling 
operations at 
same time... 20” 
table travel . .. 


42” x 12” able. 


No. 1-14DS 


Double Spindle for 
two milling oper- 
ations at same time 
14” table travel 
~+ 32” x 9” cable. 
No. 2-20V 
20” table travel... 
vertical spindle 
with speed range 
432 to 1284 R.P. 
f....42” "12" 
table. 


STEP UP SPEED and ACCURACY! 


Put the work on Kent-Owens Machines for top- 

speed milling and topmost accuracy to keep your 

costs at a minimum! Advanced features throughout No. 3-36... . 36” table 

make the difference greater dependability . . . travel ...64” x 16” table 
‘ ¢ . . « full automatic hy- 

accuracy maintained. Twin-post head mounting draulic feed. 

assures balanced load. Greater cutting efficiency— 

only two gear contacts, motor to spindle. Write for 


bulletin #757 on wide range of hydraulic and hand- 


operated machines. Let us quote on proper machine 
complete with tooling for your operation. Also, call 
on Kent-Owens for special machines. Kent-Owens 


KENT-OWENS REPRESENTATIVES 


MILWAUKEE 
os Me 


Machine Co., Toledo, Ohio. : 
ene i an Jos Boe. 
\ T t 


mpaay Bare 


MINNEAPO 
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MEL-TROL 


at work 
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An extrusion die’s performance depends on strength and 
toughness at its center. And the center can only have as much 


strength and toughness as the ingot from which it came 


Thats why tev-rrot hot work die steels, Carpenter No. 345 
and No. $883, for instance, invariably outperform othet 


die steels used in aluminum extrusion 


MEL-TROL is a system combining the newest and best quality 
controls and an exclusive new, patented ingot mold. It 
produces ingots that are of consistently greater uniformity 
and better quality through the core than anv die steels vet 
produced by conventional methods 

Ask for Carpenter No. 345 and No. 883. Your Carpenter 
representative will help vou select the one best for your 


needs from large local stocks. Place your order today 


hy Z 


arpen ler 


The Carpenter Steel Company 

Main Office and Mills, Reading, Pa. 

AJloy Tube Division, Union. N J 

Webb Wire Division, New Brunswick, N. J. 

Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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Sunray pressman 

displays range top that has just 

been blanked and formed 

from a quality Youngstown Porcelain 
Enameling Sheet. 


ecent on &xcellence 


Youngstown cold-rolied and 
porcelain enameling sheets 


What modern young homemaker 
wouldn't be in “seventh heaven’”’ 
when she prepares meals in her new 
kitchen, accented by this modern 
Sunray “TOUCH OF TOMORROW” 

the world’s first push-button, remote 
control gas range 

Both Youngstown Cold-Rolled 
Sheets and Porcelain Enameling 
Sheets are the basic raw materials 
used by the Sunray Stove Co., of 
Delaware, Ohio. This is one of the 
prime reasons Sunray product quality 
is so well known throughout the 
highly competitive appliance field 
These highly dependable Youngstown 
steels provide Sunray with increased 
production, lowered reject rates, 
faster and more accurate forming as 
well as lowered fabrication 
and die costs 

Wherever steel becomes a part of 
things vou make, the high standards 
of Youngstown quality, the 
personal touch in Youngstown 
service will help you create 
products with an “accent on 


excellence” 


YOUNGSTOWN 


SHEET AND TUBE COMPANY 
Youngstown, Ohio 


Manufacturers of Carbon, Alloy and Yoloy Steel 
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Finest, Most Complete Line 
of Permanent Magnetic Chucks* 


O. S. Walker offers the world’s finest chucks — both 
rectangular and rotary —in a full range of sizes. Their 
magnets are the most permanent magnets ever pro- 
duced! They’re ceramic, with many times the coercive 
force of alloy magnets. The face of every chuck is all 
steel (no soft insulating material). Other important 
features: 50% less weight; low, low height; fine pole 
divisions for maximum holding power; easy “on-off” 
lever, with complete demagnetization in “off” position. 
Write for catalog. 


*Patents Pending 


0.S.WALKER COMPANY, INC. 
WORCESTER 6, MASS. 


O.S. Walker — The Original Designers and Builders of Magnetic Chucks! 


a 
4 ¢ } 4 
Y Se A> 1% “- 
Ney os ? j 
Special vacuum chucks’ Bar pole electro-mag- Electro-magnetic Specialelectroandmag- Standard and 
for holding non-ferrous netic chucks in 81 sizes chucks in 172 sizes netic chucks and mag- special demag- 
parts netic holding fixtures netizers 
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ze Bearing, with self-adjusting “U Wrench Flats make for easy instz Mounting Plates are mz 
Piston R p f stock and steel forg 
. @ See — Ground, hard chrome-plated Piston ad 
have minimum yield strength of | Cylinder is precis 
Viper protects Piston Rod Seal and 
per protects Pis »d Seal anc ps extra heavy duty 


y der clean 
eT bi lelt la) Meo lallela Mme lel leh Salar 4 re Variety f mo 


and bali check are be su r changed—easi!y match 


Cup Seals expand with pressure t« 
protection easily accessible requirement 


vide positive seal with minimum 
7. For extra strength, Cylin 4 terchangeable 


SCHRADER SQUARE-END CYLINDERS 


meet and exceed JIC specs . . . 250 psi air... 750 psi hydraulic! 


Here's compact, versatile straight-line power. Just look pressures to 250 psi, or hydraulically to 750 psi—avail- 


at the features! able cushioned or non-cushioned. 

Use Schrader’s new square-end double-acting cylin- You get safe, controlled, low-cost power with 
ders for holding, positioning, moving work —for push, Schrader “square-ends”—another addition to the line of 
pull or lifting—for automating manual operations. In famous Schrader quality Air Control Products. 
Complete stocks available locally—expert help to 


five sizes up to 4-inch bore, and with five interchange- 
improve your air control hookups. Write for your com- 


able mountings, these “square-ends” are economical 
and versatile. Bolt, leg, flush, side flush or base ... each plete specifications and data on these new “square- 


JIC Cylinder will mount all five ways. Suitable for air ends.” 


Bolt Mounting Leg Mounting Flush Mounting Side-Flush Mounting Base Mounting 


fz a 


Pi 


ce a* 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Co. 
460 Vanderbilt Avenue, Brooklyn 38, N. Y 


—————— 


Oo Geicion f SSOVELE QUALITY AIR CONTROL PRODUCTS 
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This motor can drive anything...almost 


This squirrel cage, open frame, integral horse- 
power Century Electric motor works fine on dozens of 
applications. You'll find it giving dependable low-cost 
service on blowers, fans, pumps, lathes, drilling ma- 
chines and grinders. But... 


It can’t do everything. There are many appli- 
cations where it won’t give good results. That’s why 
you can’t use just any motor on your equipment. You 
need the right motor. The motor that gives you the 
right combination of torque, horsepower, acceleration 
and efficiency for you to get top performance from 
your equipment. 


Century Electric can help you get that right 
motor. Here’s why: Century Electric sales engineers 
are motor experts. They know motors and drive prob- 


lems inside and out because they think, sell and apply 
motors and nothing but motors. They can sit down 
with you and give you on-the-spot answers. 


Over 10,000 types of motors are available from 
Century Electric. There is one for every type of appli- 
cation and for any kind of operating condition— 
dusty, corrosive, explosive or moist. Century Electric 
sales engineers will help you select the right one. They 
don’t have to rely on only a few types, like this stand- 
ard squirrel cage motor, to do everything. 


For more than a motor—for help in selecting the 
right motor for your application, just contact your 
nearest Century Electric Sales Office or Authorized 
Distributor. A Century Electric sales engineer wiil be 
glad to help you. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 
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|-T-E CIRCUIT BREAKER COMPANY 


rd 


yt 


NO UPKEEP 


New I-T-E Electro-Clutch with stationary 
field never needs maintenance of any kind! 


In addition to greater compact s than anv other clutch. now 


the I-T-bF Electro tel tilable with a tremendous new 


advantage oO ul | \ design has a stationary tield 
1 brush. So vou are forever 


shes. And 


that does 
reheved of | proble x or replacing br 


course 


Ehiminatio 
blectro-Clut 


ACCESS 


bear 


plus r 


clutch us deliver 
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onto the shaft 
in this country 


This new I-T-E Electro-Clutch is made entirely 
So you are assured of availability. Same wide 


range of torque ratings as slipring models. Stock ratings are 


for 24 or 90 


on request 


volts d-c. Other control voltages provided 


—= 


~_ 


= 
gos 
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Do Your Gear Applications Require CLUSTERS? 


If you are producing Aerial Cameras— Windshield Wipers—Tape 


Dispensers— Fire Control Apparatus—Computing Equipment— 
es or many other items where combinations of different Gear types 
are needed, G.S. Clusters will give you the maximum in precision 
design. Spurs or Helicals in combination with straight and spiral 
bevels, spur pinions, worm gears, and clutches are all made with 
the consistent “‘better-than-spec’’ quality for which G.S. is 
famous all over the country. 

Perhaps you have an irksome problem involving such clusters 
—or some other Small Gearing application. G.S. engineers will 
be glad to sit down with you and discuss solutions, in the light 
of our more than four decades of experience in every area of 


U.S. industry where precision Small Gearing is used in quantity. 


e Iti 
S$ e i | 
pecia I S, nc. Why don’t you write or phone us—today? 


2635 WEST MEDILL AVENUE 
loa tier. \cleme Yam iaal, lelp) SEND FOR GS. illustrated folder! See where and how we mass-manufacture 
Small Gearing to uniformly fine tolerances. Folder contains 23 pictures of 
Small Gears, plant view, as well as Diametral and Circular Pitch Tables. 


Ask for your copy on company stationery, please! 
SPURS © SPIRALS © MELICALS © BEVELS © INTERNALS Ask for yo Py pempany yP 


— GEARING * RACKS © THREAD GRINDING — 
Riccmememtelns | 9 200) of uccializing in mall Gearing! 
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CUT-OFF MACHINE on the MARKET 


less than 


4 SECONDS PER SQUARE INCH 
on ferrous & non-ferrous metals / 
and non-metallic materials 


STONE 


First in 


cut-off 
machinery 


For close tolerance cuts on bars, pipe, tubing 
heet plate structurals and extrusions, Stone cut-off 
Trac hines ck liver production line speed plus a mill- 
like finish. There’s a complete line of chop-stroke 
double-miter, and travers tvpe cut-off machines from 
14 to 15 H-.P. with a wide range of gear ratios 
to assure proper spindle speeds. They may be 
equipped for manual, semi-, or fully-automatic opera 
tion. Oil Mist Spray, for non-ferrous cutting, lengthens 
the lite of the blade and contributes to finer finish 

Pyvpi il of Stone's dependable construction, the 
\M{-120, illustrated, features a fullv-enclosed, 10 H.P 

ired-in | motor, that delivers maximum power 
to the utting v i fast-acting, large capacity 

idjustable for angle cutting and 
urface 
with jig 
duction 
t fast. heavy 
thy, \l LOO 
1 wy it} 


nto L600 ev 
I 


STONE MACHINERY COMPANY, INC. 
31 Fayette Street, Manlius, New York 


represented in every major industry throughout the world’ 
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Gears That Fit... 


YOUR SPECIFICATIONS AND BUDGET! 


These sturdy specimens of Stahl’s painstaking precision 
were made for Reeler Drive use in steel mills. The steel 
spur gear is of H-arm 

type, 49 T., 1% D.P., 20° 

Stub. The pinion—25 T,, 

1% D.P., 20° Stub. For 

gears of all types and 

quantities, for any pur- 

pose, produced promp- 

tly at moderate cost, 

it will pay you to get 

that next estimate from 

Stahl. 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 
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A SPECIALIZED CAM MILLING SERVICE 
Over 100 Types of INDEXING TURNTABLES 
Also Geneva Geors, Spot and 

Butt Welding, Positioners 


CAMS OF for Brazing, Spraying, Welding 
ALL TYPES and Soldering 


Dr. Chas. Eisler ME, Founder Cam Calculating Contract production; 
Ches. Eisler, Jr., Pres. Service Special automatic machines 


EISLER ENGINEERING CO.,INC. |; 
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DYKEM 
STEEL BLUE’ | 


Stops Leases. 28 Popular package is 


, 8-oz. can fitted with 
making Dies and : y Bakelite cap holding 
. e- soft-hair brush for ap- 

Templates plying right at bench 
metal surface ready for 

layout in a few minutes 

The dark blue background 

makes the scribed lines 

show up in sharp relief 

prevents metal glare. In- 

creases efficiency and 

accuracy 


Write for sample 
on company letterhead 


THE DYKEM COMPANY 
23018 North llth St. + St. Lovis 6, Mo 











END NIGHT CLEANUP & MORNING REBLUING 

DYKEM HI-SPOT BLUE Me. 107 is used to locate high spots 

when scraping bearing surfaces. As it does not dry, 

it remains in condition on work indefinitely, saving 

scraper's time. Intensely blue, smooth paste 

spreads thin, transfers clearly. No grit; noninjuri- 

ous to metal. Uniform. Available in collapsible 

tubes of three sizes. Order from your supplier. 

Write for free sample tube on company letterhead. 

THE DYKEM CO., 23018 NORTH IITHM ST., ST. LOUIS 6, m0. 
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ANOTHER APPLICATION OF RCA 


“"BUILDING 


BLOCK'' AUTOMATION 


sim ELECTRONIC INSPECTION SYSTEMS 


CENTERLESS 
GRIND 


» 


(i=... 
- 


Flow diagram showing 


2 


typical applications of 


RCA AUTOMATION 


1. RCA Floor Feeder 
2. RCA Elevating 
Orienting Feeder 
RCA Automat 
High-Speed Hardness 
Testing Mac! 
RCA Floor Feeder 
RCA Rotary Hopper 
RCA Grinder Contr 
RCA Tra fer C ’ 
RCA Non-Mar f 
RCA Mechanica 


Reduce costs in multiple dimension 
inspection and selective segregation 


r 


" 


’ r 
Re a. 


RCA Electronic Piston Inspection Machine in operation at a major Midwestern automotive plant 


PISTON INSPECTION MACHINE 


checks: OD of piston 
ID of pin hole 
Taper of skirt 
13 segregations 


count ¢ stamp * mark 


More and more of today’s leading manufacturers are 
turning to RCA Electronic Inspection Systems to pro- 
vide superior inspection reliability and accuracy. 


The unit illustrated and its counterpart, the RCA Piston 
Pin Inspection Machine, provide selective segregation 
to assure proper fit in final assembly. The Piston Inspec- 
tion Machine provides inspection to .0004” over-all toler- 
ance, automatically classifying parts into four categories 
in increments of .0001”. Piston Pin Inspection Machine 
checks OD and taper to .0004” tolerance and automati- 
cally segregates into four acceptable categories in incre- 
ments of .0001”. Panels give continuous presentation of 


For further 


RCA, Dept. SD-139, 12605 Ar 


PISTON PIN INSPECTION MACHINE 
checks: Length 

OD runout (cloverleaf) 

OD Taper 

11 segregations 

count 


entire segregating operation and show actual number of 
parts in each classification. These inspection machines 
are completely self-contained units, employing standard 
RCA electronic modules for flexibility in application and 
ease of servicing. 


The diagram indicates many of the types of inspection 
and parts handling equipment offered by RCA for reduc- 
ing costs and increasing production. For incoming inspec- 
tion requirements, single gaging stations can be supplied 
separately. Individual gage heads and electronic modules 
are also available for ‘Do-It-Yourself’ instrumentation. 


Hop rite to 
f . é 


ld Ave., Detroit 39, Michigan 


RADIO CORPORATION of AMERICA 


INDUSTRIAL AND AUTOMATION DIVISION 


Tmk(s) @ 
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DETROIT, 


MICHIGAN 
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Experlence—the added alloy in Allegheny Ludium too! stee/s 


SPER Bye. ¢ we, tn 2 . " r . gus 
Say Sees i 3 Se i. Od ine ae 
—"# ; wo sf Y peek 


< 


QUICK, FAST TESTING for carbon content is done 
not once or twice but 8 times per melt in A-L’s Chem 
Lab with this direct reading Leco carbon determinator 


Carbon content checked 8 times during melt 
to guarantee A-L tool steel hardenability 


lity Here are some others: close control over 


Lab tests for carbon eliminate your guesswork; high quality 
provide high hardness, uniform hardenability, Se eg ak SF me cain an ales a cog 
reproducible tool performance. ind sound interior, control over 


Becaus irbon has the greatest intlue n has an { the right hardness for your 
luring xact machining Operation, thorough metallurgical test- 


iy I ium at ! it rel 1\ f { 
t nly a ng top tool steel quality and meeting of your 


MAKC Ve ry ¢ 


111 EGHENY LUDLUM STEEL CORPORATION, 
Oliver Bldg., Pittsburgh 22, Pa. iddress Dept. am-1o1 


C 


ALLEGHENY LUDLUM 


Tool Stee! warehouse stocks throughout the country Check the yellow pages 


every grade of tool steel... every help in using it 
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One pass of the Cogsdill Burraway tool 
chamfers four hole edges on this stamped 
handle. The job previously required four 
separate passes—two with a right-angle 
chamfer, two with a standard tool 


Burraway’s spring-loaded blade adjusts for 

light deburring or up to 4” chamfer. On 

down-stroke, just enough pressure exerts 

Spring leaded Bucraway blade chamiers top fmm (© Catch the edge, the blade then depresses 

alk down stroke, depresses to pass to pass through the stock. On up-stroke, 
ough stock the under-edge is similarly chamfered 


Burraway works in any head, on automatics 
or multiple-spindie machines to eliminate 
many hand or secondary operations. Its 
costs are often returned the first day. If 
you debur or chamfer, you need Burraway 


—\ FOR THE ASKING— Complete Cogsddl 


—— 
~ \ ateleg on Burrawey, Boksink, Bear- 
BS \ ingezing ond other time-saving tooling 


under edges. Four edges in just one pass! 


Cogsdiill 


TOOL PRODUCTS, INC. 


W. EIGHT MILE RD., OAK PARK 37, MICHIGAN 


On up-stroke, Burraway blade chamiers \ eaeee* | 
eet 
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HERE'S YOUR MOST INFORMATIVE REFERENCE 
SOURCE FOR WORKING STEEL 


No textbook, manual, handbook or other publication offers you all in one place 
as much useful and current information on working ferrous metals as does our special 
report on How to Work Steel. 128 pages are devoted specifically to each type of 
steel, its properties, and the best techniques for all working methods. The entire 
report is illustrated profusely with graphs, diagrams, and tables highlighting all 
important operations 

To order extra copies of this report for yourself or your associates, simply write or 
call our Reader Service Department today. Copies are only 50c each 


American Machinist 
McGraw-Hill Building, New York 36, N. Y. 








What does 


plant 
modernization 


mean to 
you ? 


Modernization is the greatest 
challenge facing Metalworking 
today. In a detailed 32-page 
special report, the editors of 
American Machinist have pre- 
sented a comprehensive discus- 
sion on the “how” and “why” 
of equipment modernization. 
Major sections of this fact- 
packed publication include: 


e the “big picture” of Amer- 
ica’s over-age production 
equipment 


why economically now is 
the time for equipment 
modernization 


how modernization can in- 
. = 
crease production by 54% 


a new and simple formula 
to give equipment replace- 
ment priority 


how to handle a continu- 
ing replacement program 
in the plant 


various ways to finance 
your equipment replace- 
ment program 


where to go for help in set- 
ting up a replacement plan 


All of these important points 
and more in the 


American 
EZ) Machinist 
PLAN ))\\4/) Modernization 


=_— Booklet 


To secure ‘this valuable re- 
placement and modernization 
guide, simply send 50 cents to 
Readers Service Department, 
American Machinist, 330 West 
42nd St., New York 36, N. Y. 
and it will be on its way to 
you immediately. 
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Gears... 
Cutting Oils... 
and How to 

- Save Money 





The more gears your equipment can hob before tool 
change, the lower your cost of operation. Sinclair 
Ordnance Cutting Oils have earned the reputation 

for increasing tool life because of their high heat 
dissipation characteristic. Furthermore, a special E. P. 
agent assures the highest quality finish... more 
money saved through fewer rejects. Switch to 
Ordnance, now. Next time management asks how 
you've cut costs, tell them you've changed to Sinclair— 
and show them the results. 


Cal! your Sinclair Representative . 
for further information or write for free ° 
literature to Sinclair Refining Company, ° 
Technical Servic2 Division, 600 Fifth Avenue, Ps 
New York 20, N. Y. There is no obligation. - 
Ordnance butting Olls 
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For MORE 
VERSATILE 
WORK! 


NEW 


GREAVES 


TOOLMAKERS 
OVERARM 


Here’s the way to add new “firepower” to toolroom 
milling operations! Install in your toolroom a 
GREAVES MILL equipped with this new Tool- 
makers Overarm. 


You'll discover new versatility for milling intricate 
jig and fixture work, for keywaying, slotting and 
angular milling. Two graduated swivels permit 
mounting the spindle head in almost any angle for 
milling, drilling, spot facing and related operations. 


Powered by an independent 2 HP motor, the unit 
is driven through helical gears. Eight speeds may be 
selected with convenient controls operating speed 
change clutches. A hand-fed quill attachment pro- 
vides 4” tool travel to the spindle. Arbor support fits 
overarm, permits arbor type milling without chang- 
ing overarm 


Write for Complete Specifications ond Prices 


GREAVES MACHINE TOOL DIVISION 
4. A. FAY & EGAN COMPANY 
2100 Eastern Avenue, Cincinnati 2, Ohic 


Swivels permit any 
anguler setting of 
spindle head. 

2 HP Independent 
motor drive. 

8 speeds from 175 
te 1750 RPM. 
Quill has 4” hand 
feed 


Spindle equipped 
with Ne. 50 N. S. 
teper; reduced te 
No. 2 Morse taper 
when Quill Attach- 
ment is used. 

png run in oil 


ns vision oil level 
ge. 


gov 
RACK FEED. The over- 


orm is equipped 
with rack feed for 
positioning over 
work. 


Manufacturers of 


GREAVES -MILLS 
“the MOST Mill for 
the LEAST Money!" 





drawings. 25 cents. 


HOW TO RUN AN ENGINE LATHE 


This 15-page American Machinist Special Report discusses en- 
gine lathes, and turning tools and operations. Many helpful 


Reader Service Dept., American Machinist 





McGraw-Hill Building, New York 36, N. Y. 
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Blsii4 SURFACE GRINDING SET-UPS WITH 
MAGNE - BLOX 


LAMINATED PARALLELS 
AND V-BLOCKS 
Seve Your Magnetic Chucks 
Eliminate Clamps 
Eliminate Holdi ig Devices 
@ Grind Work Squere 


© Grind Work Parallel UNIVERSAL ser $97.50 WRITE FOR 


© Hold Round Pieces IN CAS ILLUSTRATED FOLDER 








GEO. SCHERR CO., Inc. ae 


200 AM LAFAYETTE STREET © NEW YORK 12, WN. Y. 
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One order, one source 
. every fastener need 


Assembly 
Costs 


SO-HARD FASTENERS 


One dollar saved in assembly is 
worth itself many times over. Spe- 
cialized help from our experienced 
fastening experts can be an invalu- 
able aid. They are ready to study 
your problems and with the aid of 
our engineering department pre- 
sent cost-reducing suggestions. 
From a wide range of stocked 
sizes, immediate delivery of clean, 
precise threaded fasteners is as- 
sured—quality So-Hard fasteners, 
proven dependability for nearly a 
century. Specials on order. .«« « 


SOUTHINGTON 
HARDWARE 
DIVISION 


PITTSBURGH SCREW AND BOLT 
CORPORATION 


Southington, Conn. 


America’s Most Complete Line of industrial Fasteners 
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PLANT IDENTIFICATION No. 858 


i 
> 


POSITION ! 
: nee 


semana e fy 41 
SIGNATURI HM us 


U 


WEBSTER & HALPERN MACHINERY INC 


“There’s so m 


new s fi breaking”’ 


/ i 
“With the new South works on two shifts and our automatic model making 
sales records, the boys in the shop really have us hopping. Time was when 
I could keep up with new equipment and methods by talking to salesmen 
and our own people. But things are changing so fast now and we're so 
rushed, I have to keep up by reading at home nights.” 


This is a real problem for the hard-pressed engineers and executives in 
Metalworking. They have to keep pace with fast-breaking technical devel- 
opments in a dynamic field. Reading a publication like American Machinist 
is something they can’t afford to ignore. 

American Machinist gives them what they want and need to know — fast. 
Cover to cover, it’s production-minded. This is why it’s consistently the 
“most useful” publication in its field. It’s one of the reasons why more 
production men subscribe to it than to any other Metalworking publica- 
tion. It’s also why so many of them say... 


“T have to read American 
Machinist” 


While both Mr. Dilway and his company are hypothetical, they are typical McGraw-Hill Magazine of Metalworking Production @ 


of men and firma in Metalworking American Machinist will gladly 


provide real buying-action verbatims from actual men in Metalworking. 330 West 42nd Street, New York 36, New York @ 
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MAKE 
IMPOSSIBLE’ HOLES 


POSSIBLE... 
With 
Lift Swing 
Drilling Fixtures 


Use the Lift Swing Drilling Fixture with a double top plate and drill 
two holes side by side with a minimum of wall thickness in between 

this is accomplished without ‘‘special’’ drill jig bushings and with 
out difficult-to-grind flats on bushings just drill using one side of the 
double plate, swing 180° and drill using the other side—fast and simple. 
You can drill and ream or you can drill two different diameter holes at 
two operations without bushing changes. Lift 
Easier Tooling; 


the same location; yes, 
Swing with a double top plate provides Faster 
Reduced Tooling Costs; Less Down Time; Increased Production 
Accurate Lift Swing Drilling Fixtures come in either single or double 
Swing Away” Top Plate models—and in a range of sizes to fit every 
need 

Investigate the real production cost savings Accurate Lift Swing Drilling 


Fixtures can bring you 


Write for Lift Swing Tooling Suggestions. Bulletin LS-58 


ACCURATE BUSHING CO. 


Drilling Fixtures 


I * Lif wine 


440 NORTH AVE., GARWOOD, N. J. 
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“Know-How” 
Worth 
Money 


Special American 
Machinist data 
in handy reprint form 


SR 464 — The Production 
Man’s Guide to Fas- 
tening Devices 


Sixteen pages of illustrations 
and data to assist in effective, 
efficient fastener selection. 35¢ 


SR 449 — Production Man's 
Guide to Joining 
Welded Steel Tubing 

Compiled by the Formed Steel 

Tube Institute, 16-page folder 

presents 116 techniques in tube 

joining. 35¢ 


SR 458 — How to Automate 
Production Equip- 
ment 

Use of commercial feeding de- 

vices in the automation of vari- 

ous types of standard produc- 
tion machines, 35¢ 


SR 435 — How Good Are 
Ceramic Tools? 

In only a few years, ceramic 

tools have gained wide accept- 

ance. This 24 - page reprint 

gives new and complete data 

on performance. 35¢ 


SR 450 — Designing Practi- 
cal Tooling for Cold 
Extrusion 

Experience of a press builder 

in the development of tools for 

impact extrusion of steel. 35¢ 














SHORE SCLEROSCOPE 
HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


ble In Model C-2 direct reading 
Model D dial indicating with 
juivalent§ Rrinel and Reckwell C 
fariness Numbers. May be used free 
and or mounted on bench clamp. Sen 
© over entire range from softest 
hardest of metals without adjust 
Non-injurious to work 





OVER 40000 IN USE 


THE SHORE INSTRUMENT 
& MFG. CO., INC 
90-35B Van Wyck Exp 


MODEL D Jamaica 35, N. Y. MODEL C-2 
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Reader Service, 

American Machinist 

330 W. 42nd St., New York 36 
Enclosed is $ covering cost 
of reprints checked below. 


SR 464 SR 449 SR 458 
SR 435 SR 450 


‘name 


firm) 
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Making case-hardened balls 


rom cold-heading wire 


+ Bet 


BETHLEHEM STEEL 
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_—_ with Less Fatigue and 
Higher Sustained Production 


Machine speed — not worker efficiency — governs production 
on automatics equipped with Lipe Automatic Machine Loading 
Bar Feed. That's because Lipe takes over the tedious, back- 
breaking hand-loading — leaves the machinist free to concentrate 


machine set-ups .. . care of tools 


The LIPE AML Bar Feed 


automatically and continuously feeds stock of practically any 


on quality 


length, shape or material in close-tolerance feedouts Users 
report production increases of 40 90)’ even 200° per 
machine, plus labor benefits that are even more important. We'd 
be glad to give you a fair estimate of what Lipe can do for you. 


Just send prints of samples or some typical work 


Stop Cutting Air and you Start Cutting Costs 


PIONEERS IN PNEUMATIC BAR-FEEDING 


CIRCLE 367 READER SERVICE CARD 


Answers to hundreds of 

METALWORKING 

questions—complete in 

one EASY-TO-USE 
volume 


What leading magazines 
say about this book: 


Automatic Machining: Offers quick 
answers to metalworking problems of 


Design News: “Digests vast amount of 
original source material otherwise diffi- 
obtain even when one knows 


where to look 


Welding Journal: “Valuable aid to 
machinists, designers, draftsamen, and 
engineers.”” 


Automotive Industries: “Storehouse of 
useful tables and formulas, plus 
methods, materials, and equipment.” 


THE NEW 


AMERICAN 
MACHINIST’S 
HANDBOOK 


Edited by RUPERT LE GRAND 
Senior Associate Editor, 
American Machinist 
1579 pages, 53g x 8 
774 illustrations, $11.00 


Payable in instaliments 


UST think of being able to find the answer— 
« the dependable answer—to almost any ques- 
t quickly—layouts, feeds, speeds, tools, jigs, 
fixtures, materials, standards, tolerances—any 
jetail of machine shop or drafting room practice 
The New American Machinist's Handbook pre- 
sents this kind of information, in the form in 
which you can best understand and use it. 


Here is a treasury of the kind of machine 
shop information that will help every man to 
ave time and avoid trouble in his own work, 
» go ahead on any job with confidence, aad to 
nprove his skill, reputation, and earning power 


See for yourself what this modern metal- 

rking guide can do for you. Look the book 

er for 10 days free. Pay on easy monthly terms 
1 decide to keep it 


SEND THIS FREE EXAMINATION COUPON | 


McGraw-Hill Book Co. Dept. FA.4.20-59 
$27 W. 41 St., N.Y.C. 36 

Send me Le Grand's the NEW AMERICAN 
MACHINIST'S HANDBOOK for 10 days’ eramins 
tion om approval. If satisfactory I will send (check 
one) (1) $3. plus few cents for delivery costs in 10 
days and $2 a mamth until $11 is paid. or O full 
purchase price of book. (We pay delivery cost if re 
Mitiance secompanies this coupon Same examination 
and return privilege) 


Company 


Position 


Fer price and terms outside U.S., 
write McGraw-Hill int'l NYC 
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high-precision grinding machines 
o - ° : ° 
oO i i Vv e t t i with hydraulic automatic infeed 
for traverse grinding and plunge grinding 


as standard equipment on all models. 


3 types: 

UNIVERSAL. Swive lling wheelhead, swing-down 
internal grinding attachment, infinitely variable 
speed headstock. 


PRODUCTION. Larger grinding wheel, more 


horsepower, non-swivelling wheelhead, 8-speed 
headstock. 


PLUNGE. Similar to production type but with 
axially oscillating wheelhead and hand table 
control only. 

4 sizes: 
10", 12", 14", and 18" swinas (with choice of 


lengths between centers). 


. Model R4-500 U shown al le ff, ln rersal 


type, 10" swing, 24" center distance. 








SOME STANDARD FEATURES OF OLIVETTI R4 UNIVERSAL GRINDERS: 


e Infinitely variable hydraulically controlled table speeds 


e Table rerersals within + .0002" as short as 1/16" 

e Tabl dwell 0 to 20 seconds 

e@ Automatic precision infeed to 000050", right, left or both ends of traverse 
@ Thumb jog for taking .0001" cuts on diameter 


” 


e@ Separate automatic plunge feed 0 to 00. 


For sale S, Service or information, 

write Olivetti Corporation of America, 
Machine Tool Division, 42-33 Northern 
Boule rard, Lona Island City P Ne u York. 
Or phone RAvenswood 1-7575. 
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How 21,617 
Only from | | “ machinists 


wes" boosted their 
aixen. Miiuence ss | earning power 
These machinist. 


FULL 6” ‘ put themselves in 
| line for advance- 

ment simply by 

spending a little 


time each day 
with this famous 
; set of books. 
With the tried-and-true help of the American 
= Machinists’ Library, they steadily picked up 
better and faster ways of doing their jobs. In- 


tead of waiting for experience to grow, 21,617 


” | I men already have chosen this systematic wey 
15 DRI PRESS to insure their future. 
As easy to DO as it sounds! 


lume Library is crammed ful! of the 

ical information you need as a master ma- 
Every time you open a volume you ean 

new ways to improve your work. And 
chance you get in the shop, you can put 

t you learn to use. The results will quickly 
not only that you are a better machinist 

but that you are ready to advance to work that 
PAYS MORE because you KNOW MORE 


The Modernized 
AMERICAN 


MACHINISTS’ 
LIBRARY 


2987 pages, 
over 2900 illus. 6 VOLUMES 
Scores of charts 

and tables 

ERE’S the gist f 
more machine shop Drilling and Sur 





Turning and Bor 
ing, 3rd Edition 


pe re than ne mar facing Practice 
1 amass in a lifetime 3rd Edit 

work written by = 

erts and made avail Grinding Prac 
n 6 compact vol 


tice, 3rd Editi 
can check on . 1d Edition 


WALKER - TURNER you own methods, kee Gear Cutting 
reast n 


lern prac : 
prot m ri h Practice 3rd 
e problen ght 


hew eome Edition 


YWEIGHT MACHIN 


Guides you on All Types Punches and 


| of jobs With this guide Dies, 4th Edition 
| o jo te tee hard of 

mnusual. §=The AMERICAN Jigs and Fix 

MACHINISTS’ LIBRARY is 

so clearly and thoroughly in tures, Sth Edi 

: lexed that you find in « } 

CIRCLE 370 READER SERVICE CARD answers to whatever prebiems 
may arise. With charts la 

ee ——--—— - = erame and pictures yeu re 
shown where te look for trout: the characteris 

tles how te repeir it and the steps to take 

» order te keep machines operating smoothly and « 


Want to know 116 different ways to join a piece of What thle Library gives you:—complete guide tor every 

: | mty from shop executive te apprentice | terested in the 
welded steel tubing to another tube or to other parts? eration ef Wediines — dessvintions of oll, important 
manual and = autematic 


eee" 
Send for 16-page, illustrated special report from An and methods, of operating 
ing machines. setting up 


. ° ° Y 
American Machinist: rus TO PA ond Bending eper 


i” 
y 


tion 














The Production Man’s Guide to 


JOINING WELDED STEEL TUBING 


327 W. 41 St., NYC Fite 

Send me the AMERICAN MACEINISTS 

BRARY Humes arges prepa for 1 a 

Send 35c for each copy wanted to: Gramination. If 1 Bnd the Desks sntistecter 
| imti a tota f 5 ha 

$7 m ree 


READER SERVICE DEPARTMENT 


American Machinist 
330 West 42nd Street, New York 36, N. Y. 
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Are you open-minded about methods of permanent 
fastening? If so, it will pay you to call in your nearby 
Thomson Fastening Man. Ask him to look at your 
new-product sketches or old-product assembly lines 
Chances are, he can tell on the spot whether you 

can speed production or cut costs with time-tested 
automatic positioning and fastening techniques. If not, 
he'll pass your problem, drawings or samples along 

to his home-office engineers who know when riveting 
beats stapling, welding, cementing and other 


permanent fastening methods 


Your Thomson Fastening Man sells by giving 
shirt-sleeve service. He’s more interested in solving 
fastening problems than in selling rivets. So, use 

him freely as your direct contact with 74 years of 
fastening experience. Why not make a agate with him 
soon? Write today to Dept. AM 





itt 
THOMSON 
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SAVE 50% 


or more in 


CONTOUR GRINDING 
COSTS with 


Micromaster 








Sold by 
Brown & 
Sharpe 
Mfg. Co. 


Providence 
Rhode tsiandg 


sual Grind ts manufactured by 


The CLEVELAND GRINDING MACHINE Co. 


1720 EDDY ROAD ° CLEVELAND 12, OHIO 
CIRCLE 374 READER SERVICE CARD 


F THERE'S A 
BENCHMASTER 

FOR EVERY 
PRESS OPERATION 


at ratings from 
2 to 10 tons! 


1 OBT, Back 


Ram 


benchmaster 


1835 W. Rosecrans Avenue + Gardena 
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SHOCK RESISTANT 
ADHESIVE 
quickly forms tight seal 

On porous materials 


For threaded and flanged 
connections. 


Withstands heat up to 


350°F. 


Impervious to oil, gaso e Ietnd 
| 





line, kerosene, water, 
steam and glycol 

Comes in handy 2 oz. or 
6 oz. tube, quarts and 


gallons 


tight joints betwee | 
cos— Metal, Clas 


= pst ener, Leather 


Write for sample 
SAMUEL CABOT INC., 933 Oliver Bidg., Boston 9, Mass. 


mee a 
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experimental 
apparatus 
engineers 


HUGHES 


SEMICONDUCTOR DIVISION 
SUPERIOR AVENUE EPT 


EA b4 A 
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"To keep Whirlpool first line 
requires first line steels” <cestee riest—oirector of quauity contROL 


“Quality control is important to Whirlpool, and to maintain the highest standards we must begin with 
quality materials,” says Lester First. Director of Quality Control at Whirlpool’s Clyde, Ohio plant. 


“Through constant checking I find that Sharon is one of our suppliers we can rely on for consistently 
good steel right to our specs,” Mr. First continues. 


Leading appliance makers, like Whirlpool, Know there's no substitute for quality steel. For quality 
steel there’s nothing finer than that produced in the mills of the Sharon Steel Corporation, Sharon, Pa. 


<eenons> SHARON Cc STEEL 
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dritl-countersinking costs 


up to 90%! 


Are you 
when installing Vutplate 


and skin fasteners. collecting 


and cost 


evmicteWintew | antiques in 
your shop? 


pted method of 


Here's how this port 


Ihe expanding ¢ 
You might be shocked when you 


realize how elderly mu¢ h of your 
equipment has become. And with 
middle-aged machines has prob- 
ably come some expensive de- 


clines in production efficiency. 





ood vardstick to determine 


: Ag 
\ , Ww) caslowu your production “strength” is the 
American Machinist Inven- 
tay N tory of Metalworking Equip- 
.° ment. 


°° Air-Powered DRILL MOTOR A census of all the Metalworking 


yroduction equipment in the 
2 holes in 2 seconds! the fastest known method of installing a . 
United States. the Inventory is 

Nutplate and skin fasteners ; 
of value to every produc tion man. 


Put this high-speed tool to work for you today 
One hundred and sixty-seven dif- 
ferent types of equipment are 
TWO OTHER WINSLOW POWER TOOLS listed { ind cross-t aibul ited ) by 

YOU SHOULD KNOW ABOUT Ris yg 

age, industry and geographi 

BY spacematic oriit moror 


¢ the most sensations The 96 page, easy-to-use statisti- 


si cal study enables you to compare 
MOTOR Writ T, d each piece of equipment in your 
—_— ieoaigell pry 4 oe ee plant with other plants in your 


for mited-access-area dr ng a 


PB] spacemite ori 


heavy 


nearest dealer. Also ask - © 
4 SPACEMITE Drill Motor area, with competitive plants in 


r Carlos PRODUCT ENGINEERING CORPORATION your own industry or with the 
” 47 ST. JOSEPH STREET e ARCADIA, CALIFORNIA nation as a whole. 


VManufa 4 j mdf aa ions 
eens With today’s emphasis on produc 


tion efliciency, every production 


a 


CIRCLE 379 READER SERVICE CARD 
man should have a copy of the 


Inventory of Metalworking 
Equipment. Published in No 


From the American Machinist Library it eG Re 
of Tips for Top Shop Men ement tool 





low do you get a copy? 
T HE really competent man multiplies his effective- Send $2.00 to the Reader Service 
Department, American Machinist, 
, 30 West 42nd Street, New York 
ter how able, is still one man, but one man believed in 36, New York and your copy of 
the Inventory will be on its way 


ness by every man he influences. One man, no mat- 


by enough others is unbeatable. 
ostpak 
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PRECISION! 


Quarter y NUMBER 


PRECISION WELDER AND FLEXOPRESS CORPORATION, 3520 Ibsen, Cincinnati 9, Ohio 








GOLDMINE IN SCRAP 


Butt-seam welding process saves $70,000 in one year 
on one automotive stamping 


VERY TIME the automotive industry 
E uses a ton of sheet steel, 35 per 
cent of it becomes scrap. What a sav- 
ing if some of it could be easily joined 
into bigger pieces from which parts 
could be blanked or drawn, just like 
from virgin metal! 

If you've been following the indus- 
trial news, you know this is no pipe 
dream. A machine to make useful 
pieces out of scrap has been perfected 
and is about to be installed in one of 
the country’s largest automobile plants. 
That company predicts a saving of 
$70,000 a year on one automobile 
stamping alone: 

The machine is the Precision Butt- 
Seam Welder, a standard machine that 


(approximately 10 per cent). You can 
deep draw a weided piece without 
cleanup, or dress the weld with a light 
grind for a smooth one-piece look. 
Companies which generate a lot of 
flat scrap—automobile plants, appliance 
makers, large Stamping shops will find 








poo. ae 





RECLAIMED STOCK PATTERN 





is easily adaptable to a great variety of 
scrap reduction programs. It butt welds 
sheet steel—mild, low alloy, high car- 
bon or stainless—by the Peco butt-seam 
welding process 

The Precision Butt-Seam Welder can 
join pieces of metal edge to edge as 
fast as 24 feet per minute. The butt 
weld is made between foil strips of par- 
ent metal which increase resistance and 
contain the weld, so that it turns out 
scarcely thicker than the original sheet 
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this unique welder especially useful 
The sketch above gives just a hint of 
how an apphance maker might use 
metal he formerly had to scrap. You can 
find a dozen similar examples around 
almost any stamping shop, all of them 
representing dollars going to waste 
Suppose you wanted to stamp out 
a part that looked like Oklahoma. No 
matter how you arranged it on the 
strip, you'd have lots of scrap But sup- 
pose you blanked out the bulk of the 
state from one strip and the panhandle 
from another, and then butt-seam 
welded the two parts together. You'd 
cut your scrap In half —mavybe more, 
your welded parts would be absolutely 
as good as those made of 


sts Would be 


one piece, 


original metal c« 


vant to stamp 
lse) and save, 
we will he elad to supply any number 
of Pre cision Butt Seam MW ri lde Fae Also 
know-how, service, and Pre- 


»presses to do the stamping. 


ad\ ice, 


, 
cision F] 


Stock 
Jams 
Ended 


SIMPLE DEVICE, no bigger than a 
Acout of decks of playing cards, 


IS protecting presses these days from 








the dangers of overload. If an extra 
thickness of stock enters the die, this 
device stops the press. 

So do lots of other safety stops, but 
It isn’t affected by 


current variations, or vibration, because 


this one is different 


it doesn't operate by those principles. 

Called the Precision Flexostop, this 
device is mounted on the press next to 
the flywheel. Extra deflection of the fly- 
wheel, caused by overload, will trip the 
Flexostop, which can be adjusted to 
detect any variation in stock thickness 
greater than 0.010 tn. 

By an odd coincidence Precision 
Welder and Flexopress* salesmen just 
happen to carry a Flexostop or two in 
You might ask to see 
one. It can be installed on most any 


their briefcases 


press with an air clutch in a matter of 
minutes. 


Its patented ball-bearing 


ill others obsolete 


* ‘ * 
e Possibly you” e 


missed... > 


* 
articles about othe ,@ 


wants 


(-] Stock Fed Into Lamination Press @ 
at 2500 Inches a Minute, Machinery, @ 
1958 2 

() Magnetic-Force Method Welds @ 
@ Vinyl-Laminate Steel Sheet, Product © 
” Engineering, June 30, 1958 


February, 


@ or want more information 

ee! 

@ () Peco Butt-Seam Welding Process @ 
a [) Precision lexostop * 


[] Precision Spot & Projection 
welders 

e C] Precision Flexcpresses with the @ 
@ Patented Ball Bearing Ram 

* C he 
* know 
e 
eeeeaeae0e0e0e80060680 


k off what you want and let us 


e 
e 
We'll oblige. eo 
* 
e 
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The INSIDE STORY 


about 


Ingersoll NATIONAL Keyseating Millers 
TUG PIN 


your parts 


If the shape of your part is tubular, 
conical, hemispherical, or curvilinear, 
hydrospinning by the Ingersoll 
Kalamazoo Division may save you costly 
machining expense and time. If you 
wanta seamless part, try hydrospinning 
If you want precise wall thickness, 
turn to hydrospinning. Hydrospinning 


Saves on metal, time and labor. 
COMPLETE PRODUCTION FACILITIES 


Ingersoll Kalamazoo Division has an 
ering staff, and 

equipment 

rming problem 

g may be of help 

| your problem 


f 
Ul 


Borg-Warner 
Corporation 


INGERSOLL 

“VV KALAMAZOO 
DIVISION 

1810 N. Pitcher St.» Kalamazoo, Michigan 
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NATIONAL Keyseating Millers 
, internal Keyseats I 
with parallel sides 
lard width and dept 


and many o 


CUTTERS are made 
hardened to 


ground to 


ii® ' WRITE TODAY 
MACHINE TOOL CO. Biitaaaas 


CINCINNATI 22, OHIO 
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The production man’s guide to 


Fastening Devices 


Knowing how to put a product together is one of the 
keys to efficient production. Quick, inexpensive machin- 
ing and forming techniques are wasted if slow, cumber- 
some and inefficient assembly methods are used. This 
Special Report summarizing typical mechanical fastening 
devices will help you select a fastener that will lead to 


a more dependable, more economical product. 
16 pages, fully illustrated — 35 cents per copy 


Reader Service Department 


American Machinist 
McGraw-Hill Building New York 36, N. Y. 
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One of two Fairbanks-Morse 4160 volt, 700 hp. slip ring motors which power Carrier refrigeration compressors. 


Flexible control of new air 


conditioning system saves 


power and maintenance for Union Oil Center 


Through a Carrier dual-duct 
high-velocity system powered by 
Fairbanks-Morse slip ring motors, 
the magnificent new Union Oil Center 
in Los Angeles is ideally air-condi- 


new 


tioned at minimum power and main- 
tenance cost. 
Providing 8 speeds bet ween 75 and 
100 percent of capacity, the two 
F-M 700 hp. motors make it pos 


sible to match operating rpm. of 


compressors, chillers and condensers 
to any specific condition. The new 


Center covers 5 acres, with 1200 


employees occupying 426,000 square 
feet of the office space in a complex 
of four buildings—an installation 
requiring the finest in air-condition- 
ing equipment and components. 


Fairbanks-Morse offers the dis- 


tinct advantage of a broad range of 


alternating and direct current 
motors, in all types, and in ratings 
from to 10,000 hp 

For expert assistance in specify- 
ing, write Fairbanks, Morse & Co., 
660 South Michigan Ave., Chicago 5, 


Illinois. 


New Union Oil Center in Los Angeles. 


() FAIRBANKS- MORSE 


@ name worth remembering when you want the BEST 





- HOME WATER SYSTEMS 


ELE MOTOF « GENERATORS - PUMPS - SCALES - DIESEL. DUAL FUEL ANE MPRE + MAGNET 
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274¢ 


SINCE 1895 


BOYE AND EMMES LATHES TURN COSTS DOWN* 


Steel Vees — High Spe 


Tracer Controlled 


g Ask about it 
Write about it 


Come see it 





} 
| | Anti-Friction Beari 
' 
| 


*Write for interesting booklet 
Engine Lathe Evolution 


Se me 


125 CALOWELL DRIVE 
CINCINNATI 16, OHIO 


MA 1NE twree the @ @.o 
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All about 
How to Run 
An Engine Lathe 


Here is a comprehensive American Machinist Spe- 
cial Report on one of Metalworking’s most useful and 
versatile machines. Production executives will find 
this fully illustrated report particularly useful as an 
aid in training apprentices and new operators of en- 
gine lathes. 

“How to Run an Engine Lathe” covers in detail the 
parts of, and operation of the engine lathe. Turning 
tools and the various turning operations, plus lathe 
attachments and care, are examined at some length. 


Copies of this valuable Special Report are avail- 
able to you at 25 cents each. 





16 pages — 25 cents each 





READER SERVICE DEPARTMENT 


American Machinist 
330 West 42nd Street, New York 36, N. Y. 











~ @INT 


LIVETERS PIONEERS in 
their line head fivets trom 


nallest 


,” diameter 


to 4 
NOISELESS SPIN 
VIBRATING 


1 sizes to 


NING 
HAMMER met 
eet a eeds Types in 
le Vertica and Horizon 
tal Multiple Spindles 
Write for literatere and don't 
forget to send samples. 
THE GRANT MFG. & 
MACHINE CO. 
SS Sillimen Ave., Bridgepert, Cean., U 
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low cost 
HYDRAULIC 
KEYSEATER 


cuts standard, 
tapered keyways 
Va"' to 2’ wide 
e@ fast set-ur saves time 
and money 
w t peration-uses 
tandard tool bits 
heavy-duty hydrau 
rcult—assures accurate 
keyways 
mpact, 21° x 61 no 
pecial foundation 


Send for Bulletin 34 


E. W. BLISS COMPANY 
1132 N. Seventh St., San Jose, Calif. 


MACHINE KNIVES 
Standard and special 


% 

‘ 

% blades of olid or 
$ 


GOES knits comrany ooze 
Precision Ground Machine Ways 4% 


Hardened tool steel ways, guides, and special wear plates, insepa- MACRO 


rably forge welded to tough, machineable backings. Hardness, 
: g g 


shapes, dimensions, and mounting holes to your specifications 


For quotations, send sketches of your requirements to: 


COES KNIFE COMPANY, 66 COES ST., WORCESTER, MASS. 
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This is a picture of 


It’s nothing you can use in your plant tomorrow — or even next year 
But Allis-Chalmers is working on it now to meet the needs of industry 
in the future 


Fundamental research of materials, processes and equipment 
is an important part of the A-C contribution to industry. This enables 
product design engineers to make existing products even better, 
create a continuous flow of new equipment, to help industry a 


new efficiencies and economies 


Research and development are only two reasons why A-C 
is recognized as a leader in supplying both electrical and mechanical 
equipment for industry. Single-source availability of “teamed” equip- 
ment, maximum engineering help and outstanding service facilities 


are others. 


Talk to your A-C representative or distributor soon about your require- 
ments. Or write Allis-Chalmers, Milwaukee 1, Wisconsin 


> ALLIS-CHALMERS 


A-100 





a new 
product 





ahead 


MODERNIZE! 


THIS high temperature, high pressure experi 
mental apparatus is used to induce changes in 
existing materials, to produce new materials 
From such experiments come new equipment 


efficiencies and economies 














NO REPAIR SHOPS IN OUTER SPACE 


SO REPUBLIC STAINLESS STEEL BARS 
HELP INSURE RELIABILITY 


Chere is no opportunity for repairs once a “bird” is launched or is airborne. 

Chis fact is of prime consideration in a new high pressure hose assembly 
designed, developed, and manufactured by Resistoflex Corporation, Rose- 
land, New Jersey. The hose is used for handling highly corrosive fluids in 
jet aircraft, missiles, and rockets. 

Utilizing a new type plastic sheathed in stainless steel wire braid, the hose 
features stainless steel fittings. Sockets, nipples, flanges, elbows, and swivel 
nuts are machined from %-inch and 2-inch diameter stainless steel bars, of 
which Republic is a supplier. Fittings are permanently attached to the hose 
by swaying 

Republic Cold Finished Stainless Bar quality meets Resistoflex’s high 
purchasing, inspection, and testing standards. Additionally, the bars meet 
the company’s requirements for machinability, superior strength, and maxi- 
mum corrosion-resistance. 

If you machine stainless steel parts, you will like working with Republic 
ENDURO’ Cold Finished Stainless Steel Bars. Here is a material with ex- 
tremely high physical strength and excellent chemical properties. To these 
features have been added the advantages provided by the cold finishing 
process—<¢ lose tolerance, accuracy Of section, uniform soundness, fine 
surface finish 

Republic also supplies ENDURO in hot rolled bars, special bar sections, 
and wire. Machining specialists are available without obligation to assist 
you in obtaining the best possible results when machining Republic Stain- 


less Steel Bars. The coupon is your invitation to use this service. 


Resistoflex high pressure hose is sheath 
tings ore n hined from Republic Sto 
Machined stainless steel fitting is permane 


tion. Fittings are formed on automatic 
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COLD DRAWN SPECIAL BAR SECTIONS lower costs, improve quality, increase 
production. Formed to the predominating cross-section of the part. Republic 
Special Bar Sections eliminate or greatly reduce required machining. Results 
cre faster output and lower cost. Also, since cold drawing improves the 
mechanical properties of any given analysis, completed parts cre stronger 
and longer wearing. Other advantages may include simplified design and 
improved appearance. Send coupon for complete facts. 


STEE 


Wolds Wideal Range 
Standard Steels and 


Sth Produce 
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HOT ROLLED BAR PRODUCTS from industry's most complete range of sizes 
and materials — carbon, alloy, stainless, and titanium in ¥%" rd. to 10 
rd. and equivalent footweight sections. Republic can meet your exacting 
requirements for high quality. Newly completed facilities are producing 
high quality alloy and carbon steel bar products in heavier coil weights, 
ond more uniform sections. 


TITANIUM fabricated economically and 
without difficulty into centrifugal pump 
ports. The pump parts shown above 
were fabricated by shaping, welding 
in an inert gas atmosphere, and machin- 
ing. The entire fabricating operation 
was performed without difficulty and 
with little change in procedure as com- 
pored to other materials of construc- 
tion. Does this application spark an idea 
for your product that needs to be strong, 
lightweight, and corrosion-resistant? 
Republic Machining Specialists will help 
you apply titanium's advantages now. 


REPUBLIC STEEL CORPORATION 

DEPT. AM-7636 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Send more information on 

Hot Rolled Bars 


Cold Drawn Special Bar Sections © Titanium 


}) Cold Finished Stainless Steel Bars 
Have a machining specialist call 


, . 
Stainless Steel (J) Titanium 


Title 
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STOP 

PLAYING 

BLINDMAN’S 
BUFF! 


When looking for a 
new plant location, 
contact... 


GPU Sre-dervice ... 


the one central source of plant site information 
for nearly half of Pennsylvania and New Jersey 


N 


Boston f’ edever 
PENNSYLVANIA < 10 


Keyport. 


NEW JERSEY 
GENERAL PUBLIC UTILITIES 
CORPORATION 


Att: Wm. J. Jamieson, Area Development Director, Dept 
67 Broad St., New York 4, N. Y W Hitehail 3-5600 
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Plastic Steel 
saved *180 


, PLASTIC 
1) pi ct 


ind 


PLASTIC STEEI 
I 
; : 


PLASTIC STEEI 


Find out how PLASTIC STEEL . and 
other Devcon products can save time, 
speed production and cut 
maintenance costs in your plant — 
write for FREE bulletin today. 


Cag ie 
2 DEVCON 


: T 
age» CORPORATION 


17 Endicott Street, Danvers, Mass. 
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SEARCHLIGHT SECTION 


ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 





“ 


Listed below are used, surplus new and rebuilt 
machine tools or services as advertised in this section. 


The numbers after the advertiser's name, indicates 
the products or services offered by the advertiser 


33. Milling Machines 
40. Press Brakes 

4] 
45. Riveting Equipment 
48. Saws 

49. Services 

50 
51 
58. Welding Equipment 


Automatics 
Bolt Machines 
Boring Mills Presses 
Broaching Machines 
Chucking Machines 
Compressors 

Drilling & Reaming Machines Shears 
Grinding Machines Shapers 


Lathes 





ADVERTISER NO KEY TO PRODUCTS OR SERVICES 


Co 269 


270 


16, 24, 29, 33, 51 
48 
ee 


Cincinnati Machinery 
Cut Ail Tool Co 

The 
Electric Equipment Co 


Falk Machinery Co 


Eastern Machinery Co 10, 11, 24, 41, 45, 58 
269 
269 6 
National Machinery Exchange 270 
C. H. Wheeler 270 


Uniondale Precision Repair Service Co. 270 


16, 24, 29. 33, 41 




















smewenEquipment Locating. sm 


""No Cost or Obligation’’ 
This service is aimed at helping you, the reader of “SEARCHLIGHT, 
locate rebuilt and used machine tools and equipment. Not currently adver- 
tised. (This service is for USER-BUYERS only) No charge or obligation. 
How to use: Check the dealer ads to see if what you want is not currently 
advertised. If not, send us the specifications of the equipment and/or com- 
ponents wanted on the coupon below, or on your own company letter- 
head to 
SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c o American Machinist 
Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 

Your requirements will be brought promptly to the attention of the equip- 
ment dealers advertising in this section. You will receive replies directly 
from them. 


to 


Searchlight Equipment Locating Service, c/o Classified Advertising 
AMERICAN MACHINIST, P. O. Box 12, N. Y. 36, N. Y. 


Please help us locate the following equipment 


COMPANLY 


STATE 

















American Machinist ° 
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BUY FROM STOCK 


24 


it lumn 


4 Cincinnati Hi 


2°Morey Vert 


Grinder 


FALK 


MACHINERY COMPANY 





No. 3, No. 4 Cincinnati Vert. & 
Horiz. H.S.D.T. Mills, Late Type. 





24", 36'', 42°", 54°’ BULLARD Vert. Turret 
Lothe, Turret Hd., Side Hd., M.D. Spiral. 


No. 2, 4, 5 WARNER & SWASEY Univ. Prese- 
lector Turret Lathes, Bar Feed & Chucking. 


24°" x 24°" x 96" MATTISON Hyd. 








Surf. Grinder. Mag. Chuck, Barnes 
Mag. Separator. 








3°11"", 3'x13"" Cinel-Bickford Super Service 
Motor os Arm. Radial Drill. 


4°' x 18°* CINCINNATI Cyl. Grinder, Late 
| 1, 4, 6-Sp. No. 2 LMS—26"" Leland- 








Gifford Drill Presses, Power Feed, 
Backgeared, Late Type. 





VaB x 30°’ Pratt & Whitney Deep Hole Drill. 


No. 3V VAN NORMAN Rom Type Vert. Mill, 
Late Type. 


32°’ x 12' centers FARREL Traveling 
Table Type Roll Grinder, Excellent 








condiiton. 





62°’ KING Vert. Boring Mill, L.H. Swivel 
Hd., R.H. Turret Hd., Side Head. 


23 MVB LELAND GIFFORD Drill Press. 


OVER 1000 MACHINE TOOLS AVAILABLE 
IN STOCK . . . SEND US YOUR INQUIRIES 











10 WARD ST 
Telephone ROCHESTER 5 
BAKER 5-5887 N.Y. 


CIRCLE 500 READER SERVICE CARD 


SELECT MACHINE TOOLS 
Dial Type High Speed Vertical 
head, late type 

can Holewizard Radial Drill, motor 
late 


Cincinnati 
powerfeed to 
Amer 
n head, 12 speeds 
Speed Dial Type Plain Mill, table 

7M 


x 16'4 16 speeds to 1300 R 


ec LeBlond Hv. Duty G. H. lathe, 12 spindle 
t late type 

Duty G. H. Lathe 
16 speeds 


29 ce LeBlond Hy late type 
arriages, tapers, swings 34',", 
Slotter AC motor drive, 24” rotary table 
atest type 

x 40 16 


x Cylindrical 
two gaps 


gaps, mechan 


rton Type Cc 
anu 20° in 


centers WN 
swing 40° 


ical feed, late type 


industrial Shaper, vise front 


Gould & Eberhardt 


support, new 1947 


t 


ar’ 


45T Gi 
46 


e 





Lathe, !2 speeds 


x 96” centers Boye & Emmes G.H 
imken, late taper 

Bullard Spiral Drive Vertical Boring Mille 
4 jaw chuck table 
idings & Lewis table type 
support, late type 


extra hie 
lumn 
boring mill, table 40 x 
outer 
Radial Drill 
hydrauli 


column Fosdick Economax Hydraulic 
HP AC mtr. on arm, 36 spindle speeds 
late type 


incinnati Machinery 
COMPANY 


3901 Kellogg Ave., Cincinnati 26, Ohio 
Phone TRinity 1-0853 
CIRCLE 501 READER SERVICE CARD 


MOTORS + GENERATORS 
TRANSFORMERS 


NEW + REF 


CIRCLE 502 READER SERVICE CARD 


269 








PARA errr oem 
PRACTICALLY NEW PRESSES 


525 tons, Bliss £96%-60, Bed 60°54", Str. &° 


. . 

er astern 100 tens, Bliss £6%,-60, Bed 60°xS0", Str. & 
Rebuilt Machine Tools 150 tons, Bilss #S2-150-60-36, Str. 6”, New 1954 
140 teas, Biles £934H, Bed 84°x36", Str. 16 


THE SIGN OF QUALITY — THE MARK OF DEPENDABILITY ae aue tae aie, Gab ee, Ge 
AUTOMATICS BROACHING MACHINES 800 Tens, Gites 510-72, Bed Teste Siva. 1F 


1” Thompson Automatic Flat Broach. m.d Wareo—Double Crank Bed 180164" Double 
ton, 84° stroke LaPoint Single Ram Vertical Sur Feed. Uncoiler, Straightener 600 Tons 
e Broach, md late 135 Ton Niagara B5',-48—6" Stroke (Gap 
Type SBD-42-6 American Vertical Hy. Dup. Broach : 
yoe SBD-48-15 American Vertical Dup. Ram Sur 160 Ton Niagara B6',-60—6" Stroke (Gap 
sce Hy. Broach Air Clutch, Air Cushions 


Potter —ae MISCELLANEOUS If it’s machinery; We have it 
Cleveland Model A Single Spindle, m at N 25 Marken Marking Machine, md 
Seta T PMCO-28-3 Stor of Ener Spo 

BOLT THREADERS welder S0-KW. 8¢° threat allies NATIONAL MACHINERY EXCHANGE 

Nut Facing Mash e mid to 2 nuts F & W. Standard Measuring Machine 46 capacity 138 Mott St. N. Y. fot VT 6-2470 


nd Gleason Quenching Pres 


Roll 


Landis 2 spindle, m 
Landis Bolt Threading Machine LeRoe Electric Power Plant 


' rolt 38° Face Plate. Lathe, taper nose key mounted, new 

nO, a eienuene eae’ 0.0 Welker anemin Came CIRCLE 510 READER SERVICE CARD 
Clamping Assembly te fit a 6.2 Denwer Acme Turret 

No. 44 Heald Facing Type Boremat md Lathe 

No. 47A Heald Single End. md | ton Shaw Electric Cable Hoist 

Model DB-102 Excelle Double End B n@ Machin Brown & Sharpe Universal Attachment, for use on 


. 
U A Brown & Sharpe Miller e 
HORIZONTAL BORING MILLS 63” Walker Rotary Magnetic chuck. 230 volt D.C., new echanicai Engineer 
N T Giddings & Lewis, md Megetherm HS. induction Heating Unit 
N 32 auces Table Tyee. m.¢ Model 75M. 75 ton Lempco Hand Operated Hydraulic 
2 Lueas ye 7 Presa. aoe Desire graduate ME. expert and experienced 
No. | Cleveland Horizontal Boring, Drilling & M 7 
ng. m.d No. 74 Heald ge Assembly n tool design and manufacturing operations 
° . Vietor Swivel Vise, new . 
bar Cincinnati Gilbert Horizontal, Bor.ng, Dril 47124715" thick Diamond Cast tron Lapping Plate Must enjoy flexible, creative work constantly 
N 00 Ingersoll-Rand Multivan Air Operated facing him with the creative demands of new 
- Hand Grinder new development and applications in material han 
. Es v t's A Gr gO 0 T R dling, tool design, and equipment utilizations 
Barrett Double End, 5° and 7” spindle, md . = wre pinning Type Riveter . 
: King Boring Mill Table, 32° diameter, 4 jaw inde General supervisory and production experience 
VERTICAL BORING MILLS pendent chuck, new desirable. Should be interested in keeping 
Bullard Mult-au-matic. m ¢ ogg BA BB, = — we om abreast of developments in modern metallurgy 
ae a oe pad ; nm. Vert. Boring Mill RH. Side Mead with Turret and advanced metal forming (stamping and 
King =.d Type 114-CB Moline Tool Boring Machine, 2 spin fabrication practices. Excellent opportunity 
” Bullard Spiral Drive, ve m te type, m.6 for young man (28-35) now in $7,000-$9,000 
Le — Era, md range to grow rapidly through his basic con 
utnam, md. pr . 
ates Panes Dulines. dd P <a tribution to a steadily expanding (non-auto) 
Bullard, md u u company in St. Louis 


SEND FOR COMPLETE STOCK LIST 








All replies kept strictly confidential. Please 
address resumes to 


CABLE ADDRESS D. M. MORE 


EMCO 9827 Clayton Road 
St. Louis 17, Missouri 





1004 Tennessee Avenue, Cincinnati 29, Ohio MElrose 1-124] 


CIRCLE 503 READER SERVICE CARD 
| WORLD'S LARGEST STOCK CIRCLE 512 READER SERVICE CARD 
STAMPING PRESSES pce 








MACHINERY FOR SALE 


Vertical Milling Machine 





220V Kent-Owens Vertical new 1952 SQUARING SHEARS + PRESS BRAKES 
Table 42” x 12” WS; Feed ranges 0” to REBUILT and GUARANTEED 


40" per min; Tat travel! 20 Quill ad 
ae SS a oe a WILL LEASE WITH OPTION 
~ “ . Ae A 1 o hon al os x TO PURCHASE, OR 

poor oe gh gel WILL FINANCE OVER LONG TERM 


able motor will t supp » of the 


new price CIRCLE 513 READER SERVICE CARD 


C. H. Wheeler Manufacturing Co. Netti. HYMAN & SONS 
gt ot gag TIOGA, LIVINGSTON & ALMOND STS eng lhregattvtvalardontiaigrtd 


PHILADELPHIA 32, PA P 
BALDWIN 8-6500 Philadelphia 34, Pa Phone GArfield 35-8700 ‘ 


CALL or WRITE 
CIRCLE 504 READER SERVICE CARD 
CIRCLE 507 READER SERVICE CARD CUT-ALL TOOL co 


Dept. AM—phone LI 8-481 1 
PLANT AVAILABLE MACHINERY FOR SALE 220 WB Mile RA Mazel Part, mich 


Norisental Bering MIM, Table Type CIRCLE S11 READER SERVICE CARD 


4 kK K 





COEVAL, INC 
Dept. D, St. Joseph, Ilinois 
































Lucas serial 42-225 4° dia. bor, ex 
tended bed 10° between quill and outer 
travel of head—50 

Travel 52 two (2) hitches 
HP motor 





CONTRACT WORK WANTED 





Contact Mr. A. J. Schirmer . A. oe a Co. Swiss precision, rock bottom prices. Submit plans 
19th LEHI ; i t t 
S & S MACHINERY COMPANY Se 6 ee ae. 
140 S3rd St., Brooklyn 32, N.Y BALDWIN 8-6500 
HYacinth 2-7400 




















CIRCLE 505 READER SERVICE CARD 


1,000 NEW AND USED ' 

: Don't forget the 
INDUSTRIAL INSTRUMENT REPAIRS MACHINE TOOLS IN STOCK 
WRITE FOR LATEST STOCK LIST BOX NUMBER 


PROMPT SERVICE 
ee When answering the classified advertise- 


Speed Indicators « Last Word Indicaters + Dis bal 

Test Indiestors + Gwiss Indicaters + Hand Tachom MILE Ss ments in this magazine don’t forget to put 
eters + Dial Depth Gages. ete MACHINERY COMPANY the box number en your «envelope. It's our 
UNIONDALE PRECISION REPAIR SERVICE CO only means of identifying the advertise 


646 Waverly Place, Uniondale L. 1.. N.Y 2039 EAST GENESEE « SAGINAW. MICH. PL. 2-316 ment you are answering. 





CIRCLE 508 READER SERVICE CARD 


























CIRCLE 509 READER SERVICE CARD CIRCLE 506 READER SERVICE CARD 
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INDEX TO 
ADVERTISERS 


This index ie published a2 6 con- 
venience te the readers. Every 
care is taken to make it eccu- 
rate, but AMERICAN MA- 
CHINIST essumes no responsi- 
bility for errers or omisnons 


Gilbe 
Milling Ma 
g Machine Division 
nati Milling vehir 
,r Wi - D 


Shar 
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DISSTON HAS THE EDGE 


Machine Hack Blade Quality at 
the tooth-edge where it means the most 


Disston’s machine hack saw blades hard ind so strong it cuts easily 


save you money, because every tooth through metals that ordinary steel 
is precision milled to strict standards cannot cut 
Each tooth cuts, because each tooth : , , 
Disston's Di-Mol Blade, molybdenum 

is the same length in absolute neces 

- 3 high speed steel i dependable all 
sity for accuracy and long life. Nearly 2 blad : ger . 
ali linck axes have secd sted bet purpose blade for general shop pro 
oes peee ie pe aes eraiien’ duction, where multi-purpose cutting 

Sid Ss a | Sic Ss eX >} Se | 
is required 


Disston's Super-Safe Blade is the safest , 

See your distributor for more detailed 
on the market ibsorbs heaviest 
strains without shattering because it 
is made of composite steel. This hack 
is as stiff as a cemented all-hard blade 

giving rigidity for accurate cutting 


information about Disston’s quality 
machine and hand hacks, metal band, 
ind circular Saws made for ill indus 
trv requirements in a full line of sizes 
without heating ened ig ee: epee aT Pes > indeed “ 
Disston's High Speed Steel Blade is « / , 4, 7 4, Philadelpl 5, P 

high tungsten blade—so tough, so In ¢ da B , Acton, Ont 


DISSTON DIVISION 


H.K.PORTER COMPANY, INC. 


ge and Fittings, Le: 
yy Metal, Thermoid, Vulcan.Kidd Steel, 


H. K. Porter Cor r Canada) Ltd. 


Delta-Star Electr D chen Wire Rope, 


a! Electr Refractories, Riverside-A 


Divisions 
M = 
. fk 
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THE IMPROVED 
LINLEY JIG BORER 


Maximum Utility . . . At Less Cost! 


Indispensable for the types of work that confront busy tool 
1 high degree yet simple and 


high 


and model! rooms. Accurate to 
fast to operate, Linley Borers are low in initial cost 
truly versatile machine for all small part pre 
jy. Installed in your shop they will release cost 


productiv ty 
cision jig boringe 
lier large capacity borers for heavier types of work. Table size 


7” x 17% 


table travel: 6'% x 10 


vyvyvvvvvvvyVvVvVvVY" 


Complete specifications sent promptly on request 


LINLEY BROTHERS CO. 


664 STATE ST. EXT. e BRIDGEPORT 1, CONN. 








CIRCLE 397 READER SERVICE CARD 


Half Actual Size 











Hardened stainless steel precision scale 


with each graduation numbered 








Scale readings, projected through 
power lens system, show legibly on 


ly illuminated dia! 








Operator reads table position direct from 


dial without troublesome calculations 











New optical measuring instrument assures... 


high operating accuracy 
for new or used machine tools 


Optical Measuring Instrument 
eliminates the mplexities of using end rods and gage blocks. Now 


The new VeRNAC Direct Readin 


r vertical positioning of machine tool tables 
Accuracy is not 


the longitudinal, lateral « 
be quickl I : read direct to OOO] 
ch of table movement screws. The instru 
parts which can impair accuracy 
up-grade machine tools to perform tasks 
curacy. For example, th can up-grade 
retin to the accuracy olf more expen 


at a traction of the latter s cost 


att a 
TT Ta 


SEND FOR FREE BULLETIN. Explains how the VERNAC enables you 


to do more precise work on your present machine tools 


VERNAC 


Designed and Manvtactured by Man. 
SIMPSON OPTICAL MANUFACTURING CO. of pre on optics for scien 
“3202-06 Carroll Ave., Chicago 24, II! t 


facturers and designers 


ry 
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INDEX TO 
ADVERTISERS 


Index Industria ry 
Ingersoll Kalamazoo Di 
Borg Warner Cory 
Ingersoll-Rand Company 
1-T-E Cireuit Breaker ¢ 
Transformer & Reet 


Jacobs Mfg. Con pany 
Johnson & Son Ine., S. ¢ 
Jones & Lamson Machine 
Jones & Laughlin Stee 
Stainless & Strip Division 


(Gp CAN INCREASE YOUR PRODUCTION 


. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


Gp CAN IMPROVE YOUR QUALITY 


. . . because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


Gp CAN LOWER YOUR PRODUCTION COSTS 


. . . by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Manhattan Rubber Div 
Ravbestos Man! ittan Ir 

Mattison Machine Work- ‘ . — ‘ ‘ 

Metal Carbides Cory Call on Columbus Die-Tool for your special tooling problems. A large 

Miicrom; ‘ one Corn 185 e ° ° ° ° ° ° . 

ee Mic. Co creative engineering staff with experience in developing special tools 

a rs — Company and machines for hundreds of industries is at your service. Over 50,000 
oline ool Company zi a _* 

Monarch Machine Tool Cs square feet filled with precision 7 

Moore Special Tool Co.. I 8 

Motch & Merrvweather Mac! 
to 


production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 


Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die Fool 


AND MACHINE COMPANY 
P.O. BOX 750 * COLUMBUS, OHIO 


ESTABLISHED 1906 


Designers and manufacturers of JIGS © FIXTURES @ SPECIAL TOOLS e 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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2738 


“larmaltom 


SUPER SENSITIVE DRILLING MACHINES 














(.004” to 5/16” dia.) 


FOUR STANDARD MODELS 
MANY VARIANTS 


Write for FREE 
Information Batch 
No. D-820 


This is the Hamilton Varimatic® 
Super Sensitive Precision Drilling 
Machine equipped with ‘‘tool- 
room base’’ and compound table. 


THE HAMILTON TOOL COMPANY 


830 SOUTH NINTH STREET - HAMILTON - OHIO 


REPRESENTED IN CANADA BY 
Sykes Tool Corporation, Ltd., Georgetown, Ontario 
Sykes Tool Corporation, Ltd., 4950 Queen Mary Road, Montreal 





CIRCLE 400 READER SERVICE CARD 








BIG CROWD 


When a production man needs something equipment, accessories, 


materials or supplies —he usually wants it in a hurry. The best place 
to find out “where to buy it” for Metalworking is the American 


Machinist Buyers’ Guide 


The 1960 Buyers’ Guide Issue of American Machinist 


will include the biggest list of product 


to be pub 
lished in September, 195° 
sources ever. Over 3,400 manufacturers will list their products under 
,800 different headings. Meanwhile, when you need something refet 


to yoar 1959 Buyers’ Guide. It’s a tremendously valuable source. 








INDEX TO 
ADVERTISERS 


ndustrial 

(io Onc 
Parker Rust Proof Compar 196-197 
Pipe Machinery Company 75 
Pittsburgh Screw & Bolt Cort 

Southington Hardware Div 
Potter & Johnston ¢ 

Sub. Pratt & Whitney ¢ 
Pratt & Whitney Co., I 
Precision Welder & Flexopres 
Producto Machine ¢ 


Radio ¢ Tp. of Amer i 
Industrial (utomatior I 

Ravbestos Manhattan In 

Reed Rolled Thread Die Con 

Republic Steel Corp 

R t 


9 


50 


76 


240 

orporation 259 

» of Bendix Aviation 36 

es Crane & Hoist Corp. 233 

vent & Mfg. Co., Inc 252 

ne Too Company 60-61 

sive Co 90 

r& Mfg. Co 210 
& Steel Compar 
Manufa turing 


Oration 
| Oil Co.. 


ton Hardware 
} 


Machine 


Company 
r & Machir 
1 Ind 
Corp 

rv Co 


Works 
son Company, Judson I 
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NUTAP 


INDEX TO Automatic 
ADVERTISERS NUT TAPPER 


B" 


! or in Machin { 
Div. Van Norman Industries 


Wales Strippit 
\ alker Turner 
Rockwell Mfg Taps nuts and screw machine parts 


Walker Co., Ine., a automatically to close tolerances. Produces smooth, NUT FACERS 
Warner & Swasey an diets clean threads square to nut bearing surface. Main NUT BURNISHING PRESSES 
7 ia. + hag 00 tains high production with minimum tapwear. Safety NUT COUNTERSINKING 
st devices prevent tap breakage. Complete informa PRESSES 
tion available on request Cc. P. NUT PRESSES 


NUTAP also manufactures 


General Representative in U. S. A. and Canada 


ERICH LANGE ENGINEERING 
1137 Cranford Avenue + Cleveland 7, Ohio 


10 CIRCLE 402 READER SERVICE CARD 
ny at 


a Mo. EP x ew | = 


FOR GREATER PRODUCTION « EFFICIENCY SAVINGS 


Use rugged, reliable “Hole Hog" machine tools for such jobs as: 





Geeteen tenn %& Multi-Spindle Boring % Single and Multi-Spindle Honing 
ADVERTISING SALES STAFF %& Straight Line Multi-Drilling yy Adjustable Spindle yt 
Atlanta 3 . W. 0. Crank, 1301 Rhodes % Vertical and Way-Type Fixed Center 


Haverty Bidg.., Jackson 3-695] >as 
Boston 16... T. H. King, J. H. Kech, 350 Drilling, Boring and Tapping 2 ad 
Park Square Bldg. Hubbard 23-7160 7 Special Multiple Operation 
Chicago 11 . . W. J. Haring, Bayard M hi T i 
Michelas, 520 N. Michigan Ave., Mohawk achine toois 
ad Twenty-Station, Ten-Unit Transfer Machine 
Cincinnati 8 . ; ! flord for boring, counterboring, chamfering and 
! Jr C t st oti valve clearance operations _ 
Cleveland 13 \ gner, 1l¢ on V-8 automotive v7 ~y 
I I | 1 e, per engine blocks 
l (Shown) ye 
Dalles 1... Rebert T. Wood, 901 Vaugho . le aN. 
Bidg., 1712 Commerce St., Riverside 71-5117 
Denver 2 . . . John W. Patten, Mile High 4 
Center, 1740 Broadway, Alpine 5-298] m é a 
Detroit 26 .. . W. J. Reichard, 856 Penob ‘ 
scet Bidg., Woodward 2-1793 
Los Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., Huntley 2-5450 
New York 36 D. G. Sawyer, Peau! F 
Cowie, 500 Fifth Ave., Oxford 5.5959 
Philadelphia 3 . J. P. Tiebout, 6 Penn 
Center Plaza, Locust 8.4330 
Pittsburgh 22 . . . K. Reeves Cook, 111! 
Oliver Bidg., Express 1-1314 , 
St. Louls 8 . Bayard Nicholas, 3615 Olive bo P Over 58 years of Ma- 
St., Costinental Bldg., Jefferson 5.4867 chineTool Engineering 
Son Francisco 4 R. C. Alcora, 68 Post experience is at your 
St., Deuglas 2.4600 service. Tell us your 
Evrope .. . E. E. Schirmer, McGraw-Hill ) ' \ particular problem. 
Heuse, $5 Farringdom St., Lendos E.C. 4 
Michael R. Zeynel, 85, Westendstrasse, Frank . / 


furt/Maia, Germany ~ h 
te] Si, i me gele)] Motel Ty. ¥ a 


100 20TH STREET © MOLINE, ILLINOIS 
REPRESENTATIVES IN PRINCIPAL CITIES 
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lake a single-row deep-groove bearing, for example. 


\s SS makes it, the type shown here sustains heavy 
. 2.3 radial load—as well as thrust load in either 
What qualities direction—it can be used at normal speeds with 
grease lubrication or at high speeds with oil. Yet it ts 


a Standard SS bearing 


We even mass-produce some sizes of this particular 


bearing at our automated Altoona (Pa.) plant. You 


66 ° 9 
production can buy quickly and economically. There are over 100 
sizes ranging from over 54” O.D. to almost 16” O.D., 
with various seal, shield and snap-ring combinations. 


bearing have , But why not compare the quality, availability and 


price of this & bearing (or any of the other S&F 
products) with those you now use? For details, just 


call any of the 25 & sales offices 


Spherical Roller Bearing 





Spherical Roller Thrust Bearing 


Single-row 
Deep-groove Bal! Bearing 


Angutar 
Contact Bearing 


EVERY TYPE-EVERY USE 


oKF-. 


SRF INDUSTRIES INC PHILADELPHIA 32 PA 
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These handy, prepaid cards will 


bring you more data on: 


e PRODUCTS ADVERTISED 
© NEW EQUIPMENT DESCRIBED 


also 


e COPIES OF CATALOGS 
OFFERED 


now 
EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 
IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 
and must be indicated by writing the Advertiser’. 
name at the bottom of the card. 


e for full details on how to use 
these cards, see reverse side. . . 


This card expires 6/20/59 


This card expires 6/20/59 
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This Catalog is a 68 Page Handbook 
on Drills and Drilling Information 


24 PAGES of Cogsdill’s 
complete drill line 


44 PAGES of Engineering 
data, including drilling of 
“hot” metals 





See your Cogsdill Distributor 
or send the coupon 


COGSDILL TWIST DRILL CO., INC. 
Greentield, Mass. 


Please send me a copy of your new Cogsdill Drill Catalog and 
name of nearest Cogsdill Distributor 

Nome 

Position 

Company 

Address 
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How LODGE & SHIPLEY mounts the spindles on 
all Powerturn lathes including both 45° and 
90° Copymatics on Timken bearings to get extra 
rigidity, maintain accuracy, reduce maintenance. 


New Lype lathe ups 
production 200%. 


saves users an estimated 
58.000 a year 


...one secret — TIMKEN’ bearings 


on the spindle 


advantages, always specify bearings 
trade-marked “TIMKEN”. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: St. 
Thomas, Ontario. Cable 
PiMROSCO”. 


races, Timken bearings have extra 


load-carrying Capacity. 


increases as high as 


Production 
200 Overall savings estimated 


at $8,000 ; ar — ‘ ) 
r ‘ ee read user reports Why heavy shocks are absorbed. Case- 
Timken bearings’ 


them hard, 


about the Powerturn 90° Copy- 


matic Lathe. One 


new 
carburization of 

important reason address: 

rollers and races gives 


for 


such exceptional results ts that 
Lodge & Shipley mounts the spindle 
tapered roller bearings. 
vital 


on Timken 
limken bearings give it the 
extra rigidity and hold runout to the 


minimum needed tor tracer accuracy. 


How spindle is held rigid. limken bear 

ings hold the spindle in positive align 
They take both radial and thrust 
s0ads in any combination 
And because of 


ment 
because of 
their tapered dle sign 
full line contact between rollers and 


wear-resistant surfaces and tough, 
shock-resistant cores. 4 product means 
sre the best 
How friction is virtually eliminated. 

Timken are geometrically 

designed to And 
precision-made to live up to their de- 


bearings 


roll true thev're 


sign. They run smoother—last longer. 

We even make our own electric tur- 
nace fine alloy steel, for extra quality 
control. We're America’s only bear- 
ing maker that does. To get all these 


TAPERED ROLLER BEARINGS ROLL THE LOAD 











